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FINAL
SUMMARY ENVIRONMENTAL STATEMENT

OPERATION AND MAINTENANCE
ACTIVITIES

RED LAKE AND CLEARWATER RIVERS
MINNESOTA

( ) Draft Environmental Statement (X) Final Environmental Statement

Responsible Office: U.S. Army Engineering District, St. Paul, Minnesota

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of Action: The proposed action is the continued
operation and maintenance of the Red Lake and Clearwater River
Project by the U.S. Army Corps of Engineers. Project operation and
maintenance activities are designed to assure the effective use of the
flood control and low-flow augmentation system by implementation of the
Red Lake Dam and the Red Lakes reservoir, and the modified channels along
the Red Lake and Clearwater rivers. Attention has also been given to
maintaining environmentally beneficial water levels in the marshes west 9
of the dam through the Red Lake River Marsh Restoration Project.

3. a. Environmental Impacts: Present operation and maintenance of the
reservoir permits continuous monitoring of water levels in the Red Lakes
with the objective of reducing flood damages and augmenting streamflow
during dry periods to help meet downstream requirements for water supply
and marsh restoration. Water quality of the lakes appears to be good, and
the flood control program has been beneficial with about 25,000 acres of
cropland along the Red Lake River and 44,000 acres along the Clearwater
receiving some degree of potential flood damage reduction. The project
has also improved local drainage and promoted agricultural development.
The cities of Crookston, East Grand Forks and Thief River Falls rely
on the Red Lakes for water supply, as well as for power and industrial
uses. The surrounding farmlands also use the water for livestock and
irrigation. Changes in fish production have occurred but do not appear
to be directly related to current operation and maintenance activities.
Recreational activities may be affected by significant changes in water
levels. Wild rice production has not been altered.

3. b. Adverse Environmental Impacts: Indian life is so closely tied
tonatural ecosystems that any adverse environmental effects of the
project are directly transferred as adverse effects on the economic
and cultural environment of the Indians. These adverse effetts are:
loss of supplemental income due to the loss of trapping and guiding
as income sources; and the loss of food and hunting activity because
of the loss of opportunity to hunt waterfowl and other game in the
marsh area. These losses have occurred as a result of marshland drainage.
The drainage was caused, in part, by the channelization of the rivers.

i
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4. Alternatives: The following alternatives to tie Red Lake and
Clearwater River Project or to features incorporated therein were

considered:

a. No project operation and maintenance

b. Priority maintenance

c. Raise normal operating lake levels

d. Lower normal operating lake levels

e. Lower normal operating levels of marshes

5. Coordination: See pages 58 and 59 for a list of those furnished
a copy of this environmental impact statement.

6. Draft Statement to CEQ: 13 January 1975

Final Statement to CEQ:

I4
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FINAL
ENVIRONMENTAL IMPACT STATEMENT

OPERATION AND MAINTENANCE
ACTIVITIES

RED LAKE AND CLEARWATER RIVERS PROJECT
MINNESOTA

INTRODUCTION

The purpose of this statement is to determine the environmental impacts of
operation and maintenance activities necessary for the Red Lake and Clear-
water Rivers Project. This statement has been based in part on an environ-
mental assessment report prepared by North Star Research and Development
Institute, under contract with the St. Paul District, Corps of Engineers.

1. PROJECT DESCRIPTION

Project Location

1.01 The Red Lake Dam is located at the outlet of Lower Red Lake in the
northeastern part of Clearwater County, Minnesota, approximately 18 miles
northwest of the village of Red Lake, Minnesota, and 188.4 river miles
above the mouth of the Red Lake River (see exhibit 1, Technical appendix
page A-1.) The Red Lake River Basin covers about 6,000 square miles over
all of Red Lake County and parts of Koochiching, Beltrami, Clearwater,
Marshall, Pennington, Polk, Mahnomen, and Itasca Counties.

Project Purposes p

1.02 The improvements were intended to reduce flood damages and improve
farm drainage along the Red Lake River; to augment streamflow during dry
periods to help meet downstream requirements for water supply; and
originally to reduce pollution from downstream urban areas by dilution
of effluents. Further improvements were made to restore marshy condi-
tions along the banks of the Red Lake River above the control structure
at river mile 178.82. Project operation and maintenance activities
are designed to assure the effective use of the flood control and low-
flow augmentation system, however, due consideration is given to main-
taining environmentally beneficial water levels in the marshes just
west of the dam.

Project Authorization

1.03 The Red Lake and Clearwater River Project was authorized by the Flood
Control Act of 12 December 1944 (P.L. 78-534) in accordance with the w
recommendation contained in House Document Number 345, 78th Congress,
1st Session.

S
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Preproject Development

1.04 Residents of the Red Lake River Basin have been harrassed by floods
of varying frequency and intensity since the agricuuLural development of

the area began. According to historical and hydrological data, before
the project, major flooding occurred during the years 1887, 1896, 1901,
1902, 1904, 1905, 1908, 1915, 1916, 1919, 1922, 1925, 1927, 1937, 1938,
and 1941, while minor flooding has occurred in practically all the re-
maining years since 1896 with the exception of the drought years of 1934,

1935, and 1936. In accordance with an Act of Congress on 21 June 1906,

which authorized a "drainage survey of certain wet, overflowed or marshy
lands ceded by the Chippewa Indians to the State of Minnesota, with a
view of determining the possibilities of their reclamation by drainage",

the U.S. Geological Survey executed a survey in 1907-1908. A compre-
hensive drainage program for the basin was submitted in 1909. Large-
scale construction of drainage ditches by judici.il drainage districts and
other local interests occurred during the years 1910-1916. In 1931, the F

United States Department of the Interior, Bureau of Indian Affairs, con-
structed a control structure at the outlet of Lower Red Lake to regulate
the level of both Lower and Upper Red Lakes. However, certain areas

along the Red Lake River were still subject to flooding. Water supply

had also become a problem along the Red Lake River. At various times
during the 1930's, the flow in the river had been inadequate. From 1934
through 1936 there were extended periods when flow in the Red Lake River

ceased entirely. Efforts to obtain sufficient quantities of good quality

water from wells were unsuccessful.

Project Development

1.05 The Flood Control Act of 1938 authorized the Corps of Engineers to
make a preliminary examination and survey report of the Red Lake River

and its tributaries. The report proposed a plan of improvement which
included channel enlargement and straightening on both the Red Lake and

Clearwater Rivers, modification of the existing control structure at the
outlet of Lower Red Lake, and regulation of lake stages with normal pool
elevation at 1174.0 (1912 adj). These improvements were detailed in the

Definite Project Plan approved by the Chief of Engineers on 14 March 1947,
which also called for raising 6.9 miles of Minnesota State Highway No. 1
:i- the west end of Lower Red Lake. Later the authorized channelization

plans were modified, largely at the insistence of the General Council of
the Red Lake Dam. Instead, channel control works were constructed at river
mile 178.8, about 4 1/2 miles east of the west boundary of the Reservation,
and no channelization was undertaken between that point and river mile

185.2. Construction of the amended project began in February 1948 and

was completed in 1956.

1.06 The intent of these changes was to restore and preserve marshy

conditions along the banks of the river in the Indian Reservation. How-
ever, additional measures were needed. A letter report, NCPGW, St. Paul
District to North Central Division, 1 Hay 1957, subject: Effect of the
Red Lake-Clearwater Flood Control Project on Fish and Wildlife Values in

the Red Lake Indian Reservation Area, recommended detailed planning and

2
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construction during Fiscal Year 1958 of needed improvements. The report
called for replacement of the existing rock-and-brush weir at river mile
178.8 with an 80-foot long concrete overflow structure having a fixed
crest at elevation 1166.0 and raising of both dike abutments to elevation
1171.0, closure of the spoil banks along both sides of the Red Lake River in -
the 3.2 mile stretch immediately below the Red Lake Dam, together with
construction of low tie-back dikes at the lower end of the spoil banks.
These features were constructed in 1958 in accordance with the recommended
plan. Nevertheless, further measures were required to restore the marsh-
lands bordering the 3.2 miles of river west of the dam. A 14 July 1965
General Design Memorandum called for diverting water from the Red Lakes by
gravity directly to the low marsh areas north and south of the river by
means of gated inlet culverts through State Highway 1. Other elements of
the plan included a system of new dikes along the lower end of the marsh,
controlled outlets to permit lowering pool levels for winter operation,
and clearing and grading of existing continuous spoil banks along the river
to provide suitable access to the outlet structures. These improvements
were completed in 1967.

Structures

1.07 Dam: Red Lake Dam consists of an earth dike road along the western
edge of Lower Red Lake with a top elevation of 1181.5. The top width of
the dike is 32 feet with a 20-foot pavement width. The maximum height of
the dam is 15.5 feet and length is 36,500 feet.

1.08 Outlet Structure: The control structure is located in the natural
outlet of Lower Red Lake. It consists of a broad-crested weir at ele-
vation 1169.6 surmounted by four 16-foot bays. The discharge through

three bays is regulated by lift gates and through the fourth bay by two
8-foot stop-log sections. The abutments and intermediate piers of the
outlet structure support the bridge which carries Minnesota State Trunk
Highway Nos. I and 89 over the strunture. Beginning at the downstream
end of the abutments and extending through the stilling basin, vertical
walls form the sides of the outlet structure. A curved drop section is
located 39 feet downstream from the gates. The stilling basin is 12.0
feet long, 71.5 feet wide, and the floor is at elevation 1165.0. An end
sill with top elevation at 1166.0 is provided at the downstream end of the
stilling basin tie into the 113-foot channel which carries the flow down-
stream.

1.09 Reservoir: Upper and Lower Red Lakes are connected by a small strait
known as the "Narrows". Together they cover an area of about 450 square
miles. Most of the inflow into Red Lakes comes from the Tamarac River
which enters Upper Red Lake from the east and the Battle and Cormorant
Rivers which empty into Lower Red Lake. The capacity of the reservoir
is sufficient to contain the maximum probable storm with an increase in
water surface elevation of only 2.6 feet. Such an event, occurring when
the lakes are at the maximum regulated level, would raise the lake level
to 2.5 feet below the crown of the dam-roadway.

3
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1.10 Marsh Inlets: Two inlet channels with slide-gate-controlled cul-
verts beneath State Highway 1, one about 0.5 mile south of the Lower
Red Lake outlet and the other about 0.8 mile north, divert water from
the lake into the marshes. These inlets were originally designed to raise
marsh levels from elevation 1172.5 to a maximum of 1174.0 in about 2 weeks, r
assuming normal spring lake levels. Presently, the north marsh drains
eastward, through the intended inlet structure, into Red Lake. The situa-
tion is being investigated for possible solutions. The inlet structures
consist of three 60-foot, 51 x 31-inch reinforced concrete pipe arches
under State Highway 1, two at the south inlet and one at the north, with
54 by 36-inch sluice gates mounted in gate weirs on the west side of
Highway 1. The outlet ends of the pipes have standard flared end sections
and the concrete headwalls at the pipe inlets have bar screens for fish
barriers. Lakeside approach channels have 30-foot bottom widths and
1 on 4 side slopes. Marsh inlet channels west of the highway have 100-foot
bottoms and 1 on 3 sides; both are over 2,000 feet in length. Pipe outlets
are riprapped for protection against scour. - -

1.11 Marsh Outlets: Two gate-controlled outlet culverts near the
lowest ends of the marshes, one for the south marsh area and one for the
north marsh, provide for control of marsh levels and were originally
designed to lower pool levels for winter storage capacity from elevation r
1174.0 to 1173.0 in about 2 weeks. The outlet structure for the south
marsh consists of a 54-foot long, 42-inch corrugated-metal pipe beneath
the spoil bank with a sluice gate mouated on a reinforced concrete head-
wall at the pipe inlet and a standard flared end section at the pipe
outlet. The outlet structure for the north marsh includes a 39-foot,
30-inch corrugated-metal pipe beneath the spoil bank with a sluice gate r
inlet and standard flared outlet. Ditches with a 5-foot bottom width
and I on 3 sides slopes lead from the marsh to the pipes and ditches
with a 10-foot bottom width and 1 on 3 side slopes lead from pipe out-
lets to the Red Lake River. The ditches are riprapped near the pipe
outlets.

1.12 Levees: Water in the restored marshes is confined by a system of
spoil bank levees and low tie-back dikes on the western side of the
marshes. The spoil banks and dikes have a designed top elevation of
1176.0 to provide a 2-foot freeboard above maximum marsh elevation of
1174.0. The total length of the spoil bank and tie-back dikes is
31,900 feet and 7,080 feet respectively. The spoil banks have 12-foot
top widths to provide access to the marsh outlet structures. The marsh-
side toe of the spoil banks is constructed of impervious clay to prevent
seepage. The tie-bank dikes, constructed of impervious clay, also have
12-foot top widths, with 1 on 3 side slopes, and heights varying from
I to 5 feet.

1.13 2uLLLoi Works - (Weir): A concrete weir 80 feet in length, situ- -

ated midstream between confining earth dike abutments, (exhibit 2) is
the main feature of this structure. Under the north embankment is a
gate-controlled culvert, designed to regulate flows during periods of
low water in the river. The weir itself, having a crest elevation

4
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at 1166.0, was designed to maintain marshy conditions upstream, while
permitting satisfactory drainage downstream.

1.14 Channels: The original project plan called for channelization
of the Red Lake River from river mile 150.63 to the lake. Because
of objections from local residents at both ends of the project area,
the plans were modified. The Red Lake River was deepened and widened
between miles 154.3 and 178.5, and also in a 3.2 mile reach below the
outlet structure. The river was also straightened, with numerous cut-
offs, above mile 162.6 at the River Valley Bridge. Channel cross-sections
are typically 74 feet wide from mile 154 to 166, 76 to 85 feet wide from
mile 166 to 179, and 113 feet wide from mile 185 to 188, with side slopes
excavated 1 on 1. Channel bottoms were deepened and flattened over all
improvement reaches. The streamflow capacity of the improved channel
varies from 1,000 cfs at the outlet to 1,520 cfs at the downstream end of
the project with about 1 foot of freeboard. This corresponds to the
10-year frequency flow and maximum regulated reservoir discharge. The
Clearwater River was also modified to accommodate 10-year frequency
flows. The improvements included snagging and clearing between river
mile 31.8 and 41.6, and widening, deepening and straightening between
mile 41.6 and 79.1. Channel cross-sections are typically 49 feet wide
1 on 1 side slopes between 51 and 64, and 27 to 31 feet wide with side
slopes 1 on 3 from mile 64-79. The streamflow capacity of the improved
reach varies from 850 cfs at the upper end to 1,510 cfs at the lower
end.

Operation Procedures

1.15 Reservoir: Present operating guidelines call for the lowering of
the reservoir level beginning about 15 September, to reach a level of
1173.5 by 1 April. The drawdown starting date is based on a request by
the U.S. Fish and Wildlife Service for stabilized water levels down-
stream from the dam, and on the water requirements for sugar beet pro- S
cessing which usually starts the latter part of September and lasts approxi-
mately 120 days. This drawdown provides additional storage capacity for
spring runoff. Since the normal spring recharge is about 1.0 foot, the
crest level of about elevation 1174.5 is expected annually. However,
should abnormally heavy rains occur, the lake could rise to elevation
1176.43, the maximum regulated elevation. This rise may be affected by
both runoff form heavy rains and the closing of the outlet gates during
periods when lowering discharges from the reservoir, might prevent (or
reduce) downstream flooding. Should the maximum probable storm occur,
a further rise of 2.6 feet to elevation 1179.03 would result. Normal
pool level from April to September is 1174.0. When lake levels get above
1174.0, the outlet gates are opened to allow the maximum discharge of
1,000 cfs, if downstream conditions permit. When lake levels get below
1174.0, discharge is limited to that amount needed to meet downstream re-
quirements for water supply and pollution abatement. Exhibit 3 indicates
the reservoir regulation schedule for Red Lake Dam. Operation of the
outlet structure is performed by the Red Lake dam tender, on instructions
from the Reservoir Regulating Section, Hydrology and Hydraulics Branch,
St. Paul District Office, Corps of Engineers.

5
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1.16 Marshes: The marshes are regulated by the Corps of Engineers
in Looperation with the Bureau of Indian Affairs and the Fish and
Wildlife Service. Project documents called for operation involving
opening of the inlet culvert slide gates after spring breakup to divert
water from the Lower Red Lake into the marshes, and controlling the flow
into the marshes during the spring and summer seasons, as necessary, to
maintain desired marsh levels for waterfowl nesting, mink and muskrat
propagation, northern pike spawning, and wild rice production. The
suggested method of operation includes the raising of marsh levels from
elevation 1172.5 at the start of the filling period to the maximum -
permissible level of 1174.0. This can be achieved in about 2 weeks,
assuming an average spring lake level of 1174.3 is reached by the end
of the filling period (around 7 May). It was proposed that the marshes

usually be filled by mid-May so that waterfowl nesting is not adversely
affected; however, in autumn, water would be released from the marshes
through the outlet culverts until marsh levels are lowered to elevation
1173.0 for winter. This would be done to improve waterfowl feeding areas
along the margin of the marshes. If conditions prevent the marshes from
filling to desired levels, the marshes would be kept as full as lake
levels permit.

1.17 Operation of the marsh inlets and outlets is performed by a Univer-
sity of Minnesota Agricultural Extension Agent. The operator consults
Tribal officers and the U.S. Fish and Wildlife Service for advice on
marsh regulation. Contrary to project document suggestions, a high water
level in the marshes is being maintained year-round in the belief that
the suggested winter drawdown would adversely affect the habitat for
fur-bearing animals, and that this disadvantage would outweigh any benefits
to waterfowl. Marsh regulation is also hampered by the absence of water
level gages. Fluctuating water levels would influence the marsh productivity

through their influence on bottom soil nutrient release.

1.18 Project Maintenance: This includes regular monthly and yearly in-
spection by the dam operator and normal upkeep of the control structures,
continuous spoil banks, dikes, and channels to assure effective function-

* ing of the project. At certain times the Red Lake River becomes
congested with underwater vegetation to the point where the flow is al-
most blocked. In order to continue to discharge from the dam to keep
the lake at acceptable levels, it is necessary to remove some of this
vegetation with underwater weed cutters. Routine maintenance such as
structure upkeep, painting and greasing is performed by the Lake Winni-
bigoshish dam tender. Channel maintenance outside the Red Lake Indian
Reservation is the responsibility of local interests. To date no channel
work has been required. The collection of streamflow and hydrologic data
is accomplished with the cooperation of the U.S. Geological Survey and

the U. S. Weather Bureau. Exhibit 4 indicates actual expenditures on

the project through 1975.

6
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2. ENVIRONMENTAL SETTING

Condition of Project Land and Water Prior to Project Construction .

2.01 Introduction: The Red Lakes area is a broad, level lake plain
in northcentral Minnesota. Upper and Lower Red Lakes, having maximum

depths of 20 and 35 feet respectively, and covering approximately
291,000 acres are the dominant features of the area. About 80 percent
of the area is covered by forests and lakes, but land usage rangers .
form marshland to farmed prairie. Topography varies from the nearly
level marshes in the northern part of the area to the morainal ridges
rising 100 to 200 feet above the adjacent terrain in the south.

2.02 Climate: Within the Red River Basin the temperature variation is

extreme, ranging from an all-time low of -50 F to a high of 109*F, 5
The average annual temperatures range from 29.2*F to 49.5*F at Red Lake,
Minnesota. The short growing season, from 5 June to 27 October, has
limited agriculture to small grains and forage (Baker and Strub, 1965).

2.03 The average precipitation over the Red Lake River Basin varies
from 20 inches per year on the western edge to 23 inches per year on the S

eastern border. The majority of the precipitation occurs during June,
July, and August with an average of 10 inches falling during this period.

The normal snowfall is about 40 to 50 inches per year. The majority of
the precipitation in the region is lost through evapo-transpiration
which averages 19.4 inches per year. The remaining average runoff of 2.6
inches per year occurs primarily in the form of spring snow melt. S

2.04 Geology: About 80 percent of the Red Lake River Basin was formed
as the bottom of the ancient glacial lake, Lake Agassiz. Sediments from

the lake form the major underlying soil types. The topography varies
from the relatively level plains in the north to the dune-like moraines

in the south. The overlying soil throughout the region is primarily
peat intermingled with poorly-drained mineral soils. The water table
is high throughout the region with boggy areas and numerous small lakes

being very prevalent.

2.05 Vegetation: The lakes are surrounded by three major natural vege-

tation types (See exhibit 5). The predominant type around Upper Red
Lake is Conifer Bog, with tamarack (Larix laricina), black spruce ...
(Picea mariana) and arbor vitae (Thuja occidentalis) as dominants.

Near Ponemah and encircling Lower Red Lake except on the west is the
Great Lakes Spruce-Fir Forest, dominated by balsam fir (Abies balsomea)

and white spruce (Picea glauca). To the west, along the Red Lake River,

Bluestem Prairie is the natural vegetation type where the land is not S
farmed, with dominants of big and little bluestem grass (Andropogon- .
gerardi and A. scoparius), switchgrass (Panicum virgatum), and Indian
grass (Sorghastrum nutans). In general, the poorly drained areas sup-
port large stands of spruce and cedar, and pine and mixed hardwoods
thrive on the drier sites.

7

O' S " S S O" S S S S S S S U O S



! F--

2.06 Aestheitc Value: In the fall of 1920, the Red Lakes area was
visited by the world-famous ecologist, the late Paul L. Errington. A
few excerpts from his writings (Errington, 1973) describe the project
area as he-a young man of 18-saw it while paddling his canoe up the

* Red Lake River. He reached the area just after witnessing the en-
vironmental damage brought about by recent drainage of areas surrounding
Mud and Thief Lakes (eastern Marshall County):*

"There on Minnesota road maps, occupying most of the
north-central part of the state and extending up to the r
Canadian border, lay one of the biggest blank spaces in
the United States.

Tops of dark conifers protrude...from the hardwood
forest... The stream borders become marshy...growths of
wild rice.., muskrats and ducks, muddy game trails between r
water and woods...

Hardwood forest...not merely river-bottom woodland
such as I had known along the Big Sioux River back in
South Dakota, this was the beginning of genuine forest.

On the Reservation itself, the Red Lake River drained

what was then-so far as I could see from the canoe--real
wilderness...There were heavy growths of wild rice lining
the open channel of the river which meandered through a
wide marsh downstream from the outlet of Lower Red Lake.

I remember at one place a peculiar tinkle, which
came from a pool so full of minnows that they looked al-
most solid in the rays of a flashlight. When pike drove
through the massed minnows, the minnows popped into the
air to fall back into the water with the tinkling sound.

Between my hilltop camp and the lake beach lay a
narrow strip of white cedar swamp. The outermost cedars
extended out on the sand ridge of the beach to within ten
to fifteen feet of the water's edge; and there were no
cut stumps, no ax or saw marks, no cans, bottles, cigarette
packages, no junk either along shore or in the strip of ce-
dar swamp. Neither were there 'deer lines', where deer had
overbrowsed the lower cedar growths, though a lakeside trail
had tracks of deer as well as wolves.

* By permission from The Red Gods Call, Iowa State University Press.
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The lakeside fringe of cedars was so solid that I had
to push through it to enter...impression of unlimited age,
of primeval life...trunks of the living cedars were two
feet or more in thickness...mosses and lichens covered
everything•.•on the ground, punky down-logs lay partly sun-
ken into the swamp floor.

How very tame they (the ducks) were...They would often
come straight for me, or veer off slightly, or hover... This
hunting must have been like that done by the old-time market
hunters with their black powder loads. The whole duck popu-
lation behaved as if they did not know what firearms were.

In opposite directions along the sand ridge (at the
outlet of Lower Red Lake), the wooded lake shores stretched
away and disappeared into only water and sky...I had the
thoughts of being alone on a beach between a marsh and a F

sea in an otherwise manless world...the scene could have
gone back a million years."

2.07 Errington listed much of the vegetation and wildlife he observed
at that time. This information is included in exhibit 6. Seven or
eight years prior to his visit there had been a population explosion
of snowshoe hares; this was followed by a collapse in that population.
In their original state, these marshes provided a continual and
abundant habitat for waterfowl and fur-bearing animals, and in the
weed-choked ditches near them, large northern pike were caught in the
1920's.

2.08 Early Marsh Drainage: Drainage of the extensive marshes in
northern Minnesota by farm interests had its beginning from 1910 to
1916 by judicial drainage districts and other local interests. The
"off-take" ditch (see exhibit 7, page A-9) that drains large portions
of the marshes in the western part of the Reservation north of the
Red Lake River, however, was probably dug around 1925 to 1928, according •
to Reservation residents, and other such ditches were presumably put
in around the same time. Extensive ditching had already occurred by
1930. Thousands of acres of marshland had been affected, but much of it
was still unfit for farming. At that time, the Red Lake River had in-
adequate capacity to carry discharge from the drainage ditches. Some
marshes adjacent to the Red Lake River were unditched or unaffected. "
In the late 1940's these marshes were still judged to be in fine condition.

2.09 Early Floodplain Agriculture: Despite extensive ditching, large
areas along the Red Lake River remained too wet to farm, particularly
in the flood-prone area affected by the Red Lake River Project. This
area comprises most of the eastern third of Pennington County, Minnesota.
Before the project, almost half the floodplain land privately owned was
uncultivated. Additionally, some lands were in public ownership, unsettled
or tax forfeited. These lands were largely peat bog and were not expected

9
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to be cropped even after a flood control program. The main cash
grain crops in the area were, in descending order, flax, oats, and
barley; sweet cloves and alfalfa seed were the principal crop
specialties. Small herds of dairy cattle were also raised, feeding

- on the abundant roughage in the area. Precise land use figures for
• the Red Lake River floodplain above Kratka (the area affected by the
* project) were not available. However, a 1939 Corps survey of the entire

Red Lake River basin offered the following figures for all floodplain
areas in Pennington County:

Land Use Acres Pct.

- All floodplain total 152,476.0 100.0

Non-farm 22,089.5 14.5
Farmland 130,386.5 85.5

Non-crop, brush, waste, etc. 54,455.9 35.7
Cropland 75,930.6 49.8

Non-depleting 41,221.0 27.0 r
Depleting 34,708.7 22.8

2.10 Except during the drought years 1934 through 1936,frequent flooding
benefits of the proposed rlood control project, the Corps reported the

calculations shown in exhibit 8. These graphs demonstrate the impact of
frequent flooding on the area in its preproject state of development.
Curves showing the expected flood damages after the project probably do

*i not take into account any land use changes which may occur due to im-
* proved farming conditions brought about by the project.

2.11 Limnology: The Red Lakes are a conspicuous feature of the environ-
mental setting of northwestern Minnesota. The combined surface area of
Upper and Lower Red Lakes at the 1174 foot elevation is about 290,800
acres. The lakes are shallow with the maximum depth in the Upper Red
Lake at 20 feet, and Lower Red Lake at 35 feet. The mean depth of the
Upper Red Lake is 3.5 feet and Lower Red Lake is 18 feet. In both lakes
the 6-foot depth contour is located at least 600 feet off the beach on
most shorelines. In the lakes the water depth increases gradually with--

* a steep dropoff occurring between the 8 and 15-foot contours. There are
no bays on either lake and thus all shorelines are exposed to heavy wave
action. The surfaces of the lakes are continually subject to strong
wind currents. The beach areas on both lakes are mostly sandy with the
exception of gravel areas along Ponemah Point and on the south shore near
Redby. The lake bottom soil is sandy from the shore to a depth of 17 to
20 feet where it grades into an organic muck.
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2.12 The limnological conditions in both lakes are governed by the large
surface areas and shallow water depths which promote extensive mixing
and continual circulation of the lake waters. The water temperaturr
stratum tends to follow changes in air temperatures. The lakes do not
stratify except for very short periods. Peterka and Smith (1970) re-
ported that the water temperatures in mid-lake areas of Lower Red Lake
range from 620 to 72*F. Because the lakes are thoroughly mixed most of
the time, the dissolved oxygen concentration is usually within 1 percent
of saturation at any given water temperature. The alkalinity of these
lakes ranges between 130 and 160 ppm.

2.13 Because of the large surface areas and very shallow mean depths,
the littoral zones of the two lakes are extensive. Aquatic vascular
plants abound in the shallow waters of the north, south, and west shores
where bands of the bulrush, Scirpus sp., are found 50 to 100 feet off
the sand beaches. On the periphery and occasionally mingled with the D

Scirpus sp. there are scattered beds of the ponweed Potamogeton. Aquatic
vegetation is absent in the shallow water and sandy soil areas on the
east shore. All of these limnological features produce a potentially
productive littoral zone which is conducive to the spawning and growth
of fish.

2.14 Water Quality: Surface Water Runoff into the Reservoir: The
stream that enter the reservoir originate on low flat land that
has little topographic relief. Streams entering the north and east
portion of the lake originate in bog terrain, while the southern Portion
of the Red Lakes watershed drains peat soils intermingled with mineral
soils. S

2.15 The largest stream entering Upper Red Lake is the Tamarack River
which drains approximately 200 square miles with a yearly average dis-
charge of 80 to 90 cfs. The only other stream of noticeable discharge
is Shotley Brook which enters on the southeastern shore. The latter
drains 75 square miles. There is no data for yearly stream discharge, S
but it is probably a quarter to a half that of the Tamarack River. The
Hydrologic Investigation Atlas estimates the minimum discharge to be
greater than 0.5 cfs per 7-day period with a 2-year recurrence frequency.

(Bidwell, et al., 1970).

2.16 Almost all of the surface water entering Lower Red Lake enters on •
the south and east shores of the lake. The major flow is from the Cor-
morant River entering on the southeastern shore. The watershed for the
river includes areas drained by the North and South Branches of the Cor-
morant River plus the Blackduck River. The combined watershed is approxi-
mately 260 square miles and the annual average discharge is 90 to 100
cfs. Four smaller streams, the South Branch of the Battle River, Mud
River, Pike Creek, and Sandy River, drain approximately 200 square miles
and discharge about 70 cfs annually.
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Condition of Project Land and Water During the Project: 1951 to 1971

2.17 Changing Conditions: After the construction of the flood control
structure, problems began to appear. First, drainage of the large
marsh area adjacent to the outlet structure occurred. This had the
reported effect of reducing the populations of animals such as muskrat,
which had supported a profitable trapping enterprise, and deer, which
had been hunted.

2.18 Within the last decade, the commercial growing of wild rice, Zizania
aquatica, has become popular and of great economic importance in northern
Minnesota, especially in the low land areas which surround the Red Lakes.
To this end, questions have been raised concerning the operation of the
outlet structure on impounding waters containing nutrients which may
issue from the rice paddies.

2.19 Recently, apparent reductions have occurred in the size of the
catch of the commercial fishery which is operated by the Red Lake Band
of Chippewa Indians on both Red Lakes. Questions have arisen concerning
the possible connection between construction and operation of the flood
control structure and the production of commercially fished species in 9
Lower Red Lake.

2.20 Decreases in Muskrats and Waterfowl in Zah Gheeng Marsh: In 1955
representatives of the Duluth sportsmen's organization reported that duck
hunting and muskrat trapping had been adversely affected by gradually de-
creasing water levels in marshes adjacent to the Red Lake River. This
information, coupled with the statement that Indian income from guide
fees and hunting permit sales was jeopardized, was relayed to Representa-
tive John A Blatnik and to the Corps of Engineers. On 28 May 1956, a
meeting of representatives from the Bureau of Indian Affairs, the Minne-
sota Department of Conservation, the Duluth sportsmen's organization, and
the Corps of Engineers was held in Bemidiji and, later, there was an on-
site inspection conducted by boat. At this time, elevation at the tail-
water gage near the lake outlet was 1168.9 and channel flow was 150 cubic
feet per second; adjacent marshes were reported to be "generally dry",
no muskrats were seen and ducks were "scarce".

2.21 A letter written 6 June 1956, by representatives of the Bureau of
Indian Affairs reported that an 80 percent decrease in trapping (exhibit
11) had occurred in marshes adjacent to the project and that the Indians
desired an investigation of the flood control project's effect upon
Reservation wildlife. On 3 July 1956, the Bureau of Indian Affairs and
the Corps of Engineers representatives agreed that the United States
Fish and Wildlife Service should be asked tc prepare a report.

2.22 Studies made by the United States Fish and Wildlife Service prior
to their 1957 report (USDI, 1957) revealed that the marsh was indeed
in serious condition and was no longer able to support large numbers of
waterfowl and furbearers. The recommendation was made that "in the in-
terest of the Red Lake Band of Chippewa Indians, every effort should be
made to effect restoration of this great marsh to its former condition."
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2.23 The United States Fish and Wildlife Service (USDI, 1957) reported
annual losses of $29,500 in revenues from hunting and trapping on the
Reservation, but review of the figures by Corps of Engineers personnel
suggested that a closer approximation of annual losses would be $16,800.
The discrepancy between the two calculated figures was based mainly on
the Corps of Engineers contentions that hunters spend little money aside
from hunting and guiding fees on the Reservation; that calculations of
reductions in fur harvests should be based on annual average figures
determined by averaging the catch over a 4-year period, and that approx-
imately 80 percent of the trapping was done on the affected marshland.

2.24 In addition to the loss of revenue to the Indians as a result of
declining guide and license fees and fur harvests, an additional burden
was imposed by the constant threat of fires in the dried marshes. Fire
in a dry peat bog is a serious affair, and a fire thought to be under

* control may smolder for many months or perhaps for several years before
flaring up anew. In 1956, a single fire was said to have burned a

* minimum of 50,000 acres in the Red Lake Reservation and many of the
small lakes and potholes in the old marshes are the result of "burn-outs"
of peat.

2.25 Proposal for Restoring Marshes: The United States Fish and Wildlife
Service report suggested that diversion canals be put through the highway
(along the west side of the lake) and equipped with control structures
which might be used to increase water flow into the marshes and rec-
ommended that engineering feasibility studies be made. Openings in the
spoil banks for a distance of 3.2 miles downstream from the dam would
be closed to prevent drainage from the confined marshes into the river.
A further restoration along a 4.5-mile segment of the channel located
downstream from the other area was also recommended. The Corps of
Engineers response to the United States Fish and Wildlife Service report
was highly favorable; the opinion expressed in the May 1957 Corps of
Engineers Report stated: "At this time there can be little doubt that
the suggested improvements would restore marsh conditions in the area.
In fact, it appears that, if followed in their entirety, they probably
would materially better wildlife conditions over those which prevailed
prior to construction of the Red Lake Project" (U.S. Department of
the Army, 1957b, p. 7). The Corps of Engineers also conceded that the
rock and brush weir at mile 178.8, had, in spite of repairs, settled
at a lower level than that planned, and was allowing excessive drainage
of adjacent marshes.

p

2.26 Early Efforts at Marsh Restoration. by the Corps of Engineers:
Specific improvements were designed by the Corps of Engineers in 1957,
(see exhibit 12, page A-14) including the construction of an 80-foot
concrete overflow structure with a fixed crest of 1166 feet to replace
the rock and brush weir, raising the dike abutments to 1171.0 feet,
closing the spoil banks where necessary, and construction of levees at
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the lower end of the spoil bank dikes. Costs, estimated at $83,000, would
be borne by the United States Government. The Corps of Engineers noted
that the Indian Service (Bureau of Indian Affairs) anticipated some decline
in wildlife values "when it requested that the channel improvement be con-
tinued into the Reservation about 4.5 miles eastward of the west boundary"
as part of a plan to drain land for project agricultural use by the Indians
to provide " a more stable economy".

2.27 In 1958 the rock and brush weir at mile 178.8 was replaced by an
80-foot concrete overflow structure with a fixed crest at elevation 1166
and dike abutments at 1171. The old weir had failed to raise the water
level in the river sufficiently to effect marsh restoration. That same
year an attempt was made to seal 3.2 miles of the spoil banks along the
channelized part of the river near the outlet, and low tie-back dikes
were constructed at the west end of the spoil banks in order to prevent
drainage of the marshes near the outlet.

2.28 Aerial photographs taken in 1959 show the Red Lake River after the
channelization and after the replacement of the rock and brush weir at
mile 178.8 on the Red Lake River, and before the restoration of the Zah

4 Gheeng Marsh. The old meanderings of the river show clearly; some contain
water. The general appearance of the marshes is very dry, and large stands
of both coniferous and deciduous trees are visible. Small lakes, some the
result of burn-outs in the peat bogs, are scattered about the bogs adjacent
to the river.

2.29 Vegetation and Wildlife Studies by the Bureau of Sport Fisheries
and Wildlife at a Nearby Marsh: 1964 to 1968: In 1965 the Bureau of
Sport Fisheries and Wildlife completed a project to restore 7,000 acres
of marshes on the north side of the Clearwater River in the Red Lake
Reservation which had also been drained as a result of the Red Lake Project
completed in 1952. Now entitles Ki-Wo-Say, the approximation for the
Objibwa term for "hunting", the area was designed to serve as a wildlife
refuge and to produce wild rice. Because no detailed ecological studies
are available at the present time on the Corps Zah Gheeng Marsh Restoration
Project, information from the Ki-Wo-Say study is presented here.

2.30 The vegetation in the marsh area north of the Clearwater River was
studied by Northern Prairie Research Center (Bureau of Sport Fisheries
and Wildlife) personnel Robert E. Stewart and Leo M. Kirsch in September,
1964, and by the same two men and Lewis M. Cowardin in August, 1965.
They obtained data regarding relative coverage and relative frequency of
plants based on the line-plot sampling technique. Fifty-two quadrats,
each 2.25 square meters in size, located at 100-yard intervals along a

* transect 5200 yards long were sampled. The waterfowl development area
was described as a "calcareous type of fl' ating bog or quagmire."
Vegetation along the transect was "fairly uniform" and was generally
representative of an alkaline bog ecosystem. Northern reedgrass, aquatic
moss (Drepanocladus, not Sphagnum) and sedges comprised the bulk of the

*14
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vegetation. Several yellow rails, a relatively rare bird, were flushed
along the transect and 12 to 15 sandhill cranes were reported to nest
nearby. Exhibit 13 presents the results of 1964 vegetation sampling.

2.31 Further studies conducted in 1965 included, in addition to the
lineplot trap ;ect approach (using the same transect as in 1964), some
information regarding seven potholes which had been blasted with
ammonium nitrate. Specific conductance of pothole water was measured
and water samples were taken for future analysis. Stewart, Kirsch,
and Cowardin observed that the marsh was much drier than it had been
in 1964. No standing water was seen and walking was easy, although
the bog mat still "quaked" underfoot. It was suggested that drainage
of water into borrow pits along new dikes was responsible for the
drying of the bog. Observations of the vegetation near five of the
potholes visited are recorded in exhibit 12.

2.32 There were no significant differences in the plant community
along the transect, and some of the slight differences that did exist
may be accounted for by the fact that the 1964 study was done in
September and the one in 1965 was conducted in August. In addition
to the plants identified in the transect quadrats, listed in exhibit 13,
cotton-grass (Eriophorumsp), twig-rush (Cladium mariscoedes), and
pitcher-plants (Sarracenia purpurea) were observed in the bog. Several
pictures accompany the report. It was recommended that the vegetation
survey be continued for 5 more years especially in view of the expected
continued rise in water level in the marshes associated with the
Ki-Wo-Say Project.

2.33 Attempts to make aerial waterfowl counts were frustrated by strong
winds and the time of day on 25 May 1964 and 24 May 1965. Blue-winged
teal (six or seven pairs and a few males), mallards (three of four pairs),
and ring-necked ducks (one pair) were seen.

2.34 By August 1966 water levels had attained the full pool stage and
a continual outflow was observed at the outlet. Stewart and Kirsch
(i966) used a boat in studying the transect, but parts of the transect
could not be studied because of dense mats of partially submerged
vegetation. Sampling techniques were adapted to the changing ecosystem.
Much of the transect was covered by open water with some floating masses
of dead vegetation, and in some places isolated clumps of reeds
(Phragmites) and willows were seen. Emergent bog meadow species such
as northern reed-grass and watersedge were present in part of the
transect, and ir. some places there were almost solid stands of such
species. Common bladderwort, a typical submerged aquatic species,
was reported from all quadrats and was the most important pioneering
species in response to the flooding. Star duckweed and common duck-
weed were found in the shallower parts of the transect.
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2.35 Ducks seen during the 1966 study included blue-winged teal, gadwall,
pintail, mallard, and wood duck. Several sandhill cranes were also ob-
served. Erosion of the shores of artificial islands constructed for duck
hunting appeared to be severe at this time and it was suggested that water
levels 6 to 12 inches lower might be better in these marshes (Stewart and
Kirsch, 1966).

2.36 Water levels were stated to be considerably lower during a September
1967 study of the transect conducted by Cowardin, Stewart, and Nelson.
The gage reading was 1175.4 at that time and a great change had occurred
within the year in that large portions of previously submerged bog mat
had broken loose and the resultant "sea of floating islands of mud and
partially rotted vegetation" made travel both difficult and dangerous.
Only ten of the quadrats could be examined, and it was impossible to
obtain accurate measurements, though some of the old transect marking
flags were seen. Three quadrats fell on massive segments of rotten bog
mat and seven in open water.

2.37 It was the authors' opinion that roots of woody vegetation may have
anchored the bog mat to the substrate and that, as a result of decay and
wave and ice action, the roots broke and freed the mats. Most parts of
the floating mat were only 6 to 8 inches thick and could not support a
person.

2.38 Plants recorded in 19f7 were: common duckweed, star duckweed,
smaller bur marigold, spikerush, cattail, water horehound, small pondweed,
and celery-leaved crowfoot. Also present but less abundant were willow
herb, mare's-tail, hemlock water-parsnip, bulb-bearing water-hemlock,
golden dock, hooded willow-herb, marsh watercress, swamp thistle, small
bedstraw, and buckbean. No new duck species were seen, and waterfowl
were scarce. Erosion was noted in a number of places.

2.39 Because of the difficulties involved in traveling along the transect, p
it was recommended that the transect be abandoned and that annual aerial
surveillance be maintained instead. The effect of the floating bog mats
on waterfowl production was uncertain. Methods of removal of floating
mat were discussed, but the problems of floating bog mats were acknowledged
to be troublesome. Some of the duck blinds that had been built on certain
islands were unusable because of dense masses of mat around the islands.
Pictures accompanying this report testified to the appearance of floating
bog mat in 1967 as well as erosion around the outlet structure.

2.40 Zah Gheeng Marsh Restoration Project: An inspection of the headwaters
of the Red Lake River and the adjacent marsh areas by the Corps of Engineers
and other personnel on 21 May 1963, revealed that the marsh along the
chanr.elized portion of the river was dry except in the old oxbows of the
original river channel (U.S. Department of the Army, 1965). Along the
portion of the river remaining in its natural channel from the control
structure at mile 178.8 to mile 185.0 the marsh was stated to be in ex-
cellent condition, with "hundreds of ducks and many muskrat houses".
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It was concluded that the rebuilt control structure at mile 178.8 was
functioning well in restoring some of the marshes along the natural (un-
channelized part of the river, but that it had no effect on the marsh
closer to the outlet of the lake. Spoil bank closures and tie-back
dikes along the 3.2. miles of the cliannelized portion had not had any
significant effect upon marsh restoration.

2.41 Other studies undertaken by the Corps of Engineers during 1963
included instrument field surveys for topographic mapping of marshes,
soil borings in areas of proposed improvements, and hydraulic, hydro-
logic, design and economic studies.

2.42 The Corps of Engineers subsequently undertook construction of
structures designed to reflood and restore the dried up marshes near
the outlet of Lower Red Lake. The project, to be known as Zah Gheeng,
is described in a Corps of Engineers report contained in the Office,
Chief of Engineers, 4th Endorsement, ENGCW-OM, 18 March 1969, to letter
NCSED-8, 29 January 1964. The improvements were completed in 1967.
Cost of the project was $173,000 and included the following items:

1. Earth dikes (uncompacted impervious fill):
7080 feet, 5 feet high, 2 feet freeboard above
maximum pool, 12 feet wide, side slopes I on 3.

2. Clear and grade existing spoil banks:
31,900 feet long, 12 feet wide, 1176 minimum top
elevation.

3. Channels:

Inlet approaches, east of State Highway 1:
30 feet bottom width, side slopes 1 on 4.

Inlet channels west of Highway 1: 100 feet
bottom width, side slopes 1 on 3.

4. Inlet Structures:
South marsh (0.5 mile south of river outlet):
two 51 by 31-inch reinforced concrete arch pipe,
60 feet long with concrete headwall at inlet,
flared end sections at outlet and two 54 by 36-inch
slide gates.

North marsh (0.8 mile north of river outlet): one
pipe and one slide gate as mentioned above.

5. Outlet structures:
South marsh: one 42-inch corrugated metal pipe, 54 feet
long, with slide gate and concrete headwall at inlet
and flared end section at outlet.

North marsh: one 30-inch corrugated metal pipe, 39
feet long, with slide gate and concrete headwall at
inlet and flared end section at outlet.
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2.43 The most important aspect of the project was the potential recovery
of wildlife and waterfowl populations in Zah Gheeng. In the first few
years after reflooding, these populations did appear to be increasing.
Prospects for continued increases were considered very good, since the
new control structures made it possible to maintain consistently high
water levels in the marshes.

2.44 Water Levels in the Lakes: The operation of the Red Lake Reservoir
is somewhat unique. The installation of the 1931 structure (for the
United States Department of the Interior) was designed only to regulate
the water level of the lakes. Between 1931 and 1948, downstream residents
of the Red Lake River Basin were inconvenienced periodically by both

floods and low water flows. In 1944 approval was given to the Army Corps
of Engineers plan to improve the control structure at the outlet of the
Lower Red Lake to control the discharge from the Lakes while maintaining
a water level near elevation 1174.0, when possible. Operation above

1174.5 would occur only when flooding increased in the Lower River basin
or heavy rains caused a natural increase in the lake level. Levels below
1173.5 would occur only when minimum flow needs were required in the river
for water supply and pollution abatement.

2.45 The Minnesota Geological Survey (Allison, 1932) lists the lake level
at an elevation of 1175 feet. Corps references appear to indicate a lake
level of close to 1174. The normal operation of 1174 feet was established
in 1931 by the initial control structure. Since 1951 this has also been
the goal of current operation by the U.S. Army Corps of Engineers. Normal
operation of the reservoir at 1174 feet confines the lake to its natural
banks, as does the winter drawdown (by April) to 1173.5 feet and normal
raise to 1174.5 during the summer. Corps records since 1951 show that
the lake has been operated with this goal in mind. The lowest recorded
level was 1173.3 during 1952, 1954, 1964, and 1967. The highest level
recorded was 1176.2 feet during 1962. High water fluctuations have been
more common than low level fluctuations.

2.46 Water Quality: Although there has apparently been little information
gathered during this period, some water quality data, taken in 1932, 1962,
and 1972 on Lower Red Lake may be found in exhibit 14, page A-20).

2.47 Red Lake Fishery: (See exhibits 15-20, pages A-21 to A-26). During
the period from 1930 to the present, when reliable records of production
of fish have been kept, the catch statistics have shown marked fluctuations.
For example, peaks in fish production have occurred in 1932, 1937, 1940,
1944, 1948, 1952, 1957, 1961, and 1967. To eliminate the effect of inten-
sity of fishing on estimates of abundance, the catch per unit effort (CPE)

4 is a good index and has been used by such authors as Peterka and Smith
(1970) and Heyerdahl and Smith (1971). The principal species in the
fishery is the walleye and fluctuations in this species (exhibit 16) exert
a considerable influence on the fish production in the lakes. These
fluctuations have been observed both in the period prior to the construction
of the outlet structure and in the period after its completion.

4
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2.48 The production data suggest that there is a fairly close rela-
tionship between the production of walleye and yellow perch. Appa-
rently these two species are either interdependent or respond in a
similar manner to factors in the environment which influence them
(Smith and Krefting 1953). Peterka and Smith (1970) also report
that the total catch of whitefish is strongly influenced by the
abundance of walleyes. In a like manner, Smith and Pycha (1961) re-
ported that the strength of year classes of walleye was positively
related to the strength of whitefish year classes, although these
authors did not attempt to develop any causative factors. S

2.49 In the Red Lakes the northern pike and yellow perch are the
most important competitors with the walleye. Although the northern
pike acts as a predator on both species, fluctuations of the northern
pike appear to bear no consistent relationship to changes in population
levels of the other two species.

2.50 Smith and Pycha (1961) found that the annual production of walleye,
which comprises an important component of the catch of the Red Lake
Fisheries Association, is heavily dependent on a few year classes,
particularly the V and VI age group fish. They also reported that
variations in growth of walleye appeared to be greater in the female
than in the male. Also important in influencing the production of
walleye is that a smaller proportion of fish about to enter the commer-
cial catch do so in years of poor growth because the fishing season is
short and coincides with the season of growth.

2.51 The changes in fish production and population ratios that have 5
taken place in the Red Lakes do not appear to be related to any changes
in water quality produced by the outlet structure, if indeed these
changes have occurred. Data on precise past water level fluctuations
are not readily available. Similarly, it is difficult to relate the
changes in the production of fish with the construction of the low
head dam at the outlet, because production in the fishery has fluc- 0
tuated in the years before and after its construction. Thus, if
water quality had changed (i.e., improved or deteriorated after in-
stallation of the flood control structure by the Corps of Engineers -*

in 1951) one would have expected either a consistent increase or a
decline in fish production after that date. This suggests that the
changes in fish production, or of the CPE, are the result of the
response of fish populations in the Red Lakes to the factors which

influence year class strength. And, that when changes in year class
strength of the walleye are pronounced, especially in age groups V and
VI, these weak classes will produce fewer catches. Smith and Krefting
similarly suggest that the fluctuations may be the result of changes
in the size of accumulated stocks of fish which are available to the
fishermen or that they may result from differences in the strength of
the year's class.

1
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2.52 Several authors including Smith and Krefting (1953) and Smith and
Pycha (1961) have shown that changes in walleye abundance are independent
of gear competition or the extent of fishing activity in the commercial -

fishery. Instead, these authors report that walleye abundance is deter-
mined by the strength of individual year classes. Smith and Krefting
state that year class strength of Red Lake walleye is not correlated
with the size of the brood stock, the abundance of competing species, or
the amount of hatchery fish planted. They also reported that weather con-
ditions (total precipitation, mean temperature, and mean minimum temperature
for the 30-day period following spawning) cannot be correlated with ob-
served changes in strength of year classes and concluded that changes in
abundance were caused by complex ecological changes not explained.

2.53 Careful examination of the literature provides information which
helps to partially explain the causes of the extreme fluctuations that |
have occurred in the walleye abundance (CPE) during the period of 1930
to 1960. Accounts by Smith and Pycha indicate that during the early
1930's the growing seasons were quite long and the total degree-days
were greater. Following the peak year of 1932 drought conditions pre-
vailed and water levels in the lakes were lower. This paralleled a pro-
nounced drop in CPE with a low occurring in 1936. Because of the pre- P
sence of small walleyes in that year, there was a change from the 3-3/4
inch mesh nets that had been used previously to 3-1/2 inch mesh nets.
In the early 1930's regulations were established to permit the use of
3-3/4 inch mesh nets up to a maximum of 1500 feet of net per fisherman.
The CPE then increased to a peak in 1938. In 1941 the fishermen were
permitted to use eight nets and a maximum of 2400 feet of net per fisher-
man. During the years of World War II the annual quota of 650,000 pounds
was ignored because of the wartime requirements for fish protein. After
the war the pre-war annual quota was raised to one million pounds. Also,
during the late 1940's the growing seasons were shorter and the number of
degree-days was less. In 1950 the 650,000 pound quota was reinstated at
a time when the CPE was at its second lowest point biace 1930. Smith and
Krefting suggest that high water conditions in 1950 may have made fish
less available to the fishermen. The low CPE of 1950 may also be explained
by the presence of a weak year class in 1944 and an extremely weak year
class in 1945. Simultaneously, in 1950 the populations of yellow perch
were higher than in previous years and the goldeye (a forage fish used
by walleye) declined in abundance (Smith and Pycha, 1961). The high CPE
values for walleye in 1952 and 1953 were the result of above average -

strength year classes which were produced in 1946 and 1947 (Smith and
Krefting, 1953). The year 1953 was also a poor growth year and marked
the beginning of a slight downward trend which reached its lowest point
in 1956. The low CPE in 1956 may also have been the result of a decrease
in efficiency of the fishing gear which was related to a deterioration of
the cotton webbing of the nets which was noticed by the middle of July
of that year (Smith and Pycha, 1961).
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2.54 The fluctuations that have occurred in the walleye fishery appear
to be the result of many complex ecological and biological factors
which operate in the lake. Of these factors, the year class strength
appears to be of particular importance in producing sustained commer-
cial production and that the general level of abundance will be strongly
influenced by the strength of individual year classes. Although in-
formation on the strength of year classes during the years 1960 to
1972 was unavailable, examination of such data would be of great value
in evaluating the peaks in abundance which occurred in 1961 and 1967.
Likewise, these data would be helpful in predicting whether a resur-
gence of walleye production will take place in the near future, or
whether the downward trend will continue in 1973. Extensive data on
the pruoduction of fish in pounds (from Current Limnological Studies,
1972) dating back to 1930 are reported in the literature for the im-
portant species of the Red Lake commercial fisheries (exhibit 15,
page A-21). These reports suggest that walleye, yellow perch, lake
whitefish, northern pike, sheepshead, and goldeye have been the
important species of the commercial catch.

2.55 The gross sales of the harvest of all species which comprise the
commercial catch have increased from the 1930's to a high value of
$529,623.32 in 1970 (exhibit 15). Comparison of the gross sales figures
and the fish production of commercially fished species shows the
historical trend in and influence of the price of fish.

2.56 Because, as Peterka and Smith (1970) suggest, the fishing effort
has varied widely from year to year, a better estimate of the relative
abundance of fish may be obtained based on the catch per standard unit
of effort (CPE) which consists of one overnight summer season set of
five 300-foot gill nets of 3-1/2 inch (stretch measure) mesh. There
is good evidence that the 3-1/2 inch mesh nets have been in general
use in the fishery from as early as 1919 (Van Oosten and Deason, 1957
and Smith and Krefting, 1953). The data for a standard unit of effort
(CPE) are shown in exhibits 17, 18, and 19. These CPE data for walleye
(exhibit 17) indicate that the catch of this species has fluctuated
markedly from 1930 to 1972. It has been suggested that this species
undergoes a cycle of abundance of approximately 7 years duration
(Smith and Krefting, 1953). The CPE data for yellow perch (exhibit 18)
suggest similar fluctuations in abundance, With the exception of the
period of 1958 to 1963, yellow perch appear to occur in large numbers
at the same time as the peaks in walleye harvest. The catches of
the less important commercial species do now show this close apparent
relationship (exhibit 19).
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Present Conditions of Project Land and Water

2.57 Marsh Ecosystem: At the present time the restored Zah Gheeng Marsh
seems to be functioning well and waterfowl and fur-bearer populations F
appear to be increasing on both it and the Ki-Wo-Say Marsh. A list of
mammals known to be present is given in exhibit 21, page A-27. The wild
rice paddies in the Ki-Wo-Say Marsh are reported to be especially rich in
wildlife: a wide variety of waterfowl is seen here including mallards,
baldplates, teal, ring-necked ducks, and scaup. The muskrat population
in both marshes was estimated to be between 5000 to 6000 in the fall of 1972.

2.58 A winter drive through the portion of the Reservation near the Red
lake River reveals a relatively flat, almost treeless marshland with few
human habitations except near the lake outlet. Water tumbles forcefully
over the outlet dam and the concrete weir, the ice nearby is frozen into
grotesque shapes. Muskrat houses are near the river. The snow-covered o
marshland stretches almost as far as the eye can see, broken here and
there by timbered ridges or tamarack swamps. One sees willow, tag elder,
aspen, bur oak, spruce, Norway and white pine, red osier dogwood, sumac,
and Phragmites. Tracks of snowshoe hare, otter, fox, small rodents,
weasel, and other animals can be seen in the snow and signs of beaver are

.* present in the woods. A number of bald eagles nest on the reservation.
Magpies and snowy and great grey owls are not uncommon.

2.59 Outside the restored areas, extensive areas of marshland remain
desiccated, barren and unused. Many thousands of acres pose a perpetual
fire hazard. From 50,000 to 60,000 acres were affected by early marsh
drainage and the Red Lake and Clearwater River channelization projects.
To date, approximately 10,000 acres have been restored (see exhibit 22,
page A-28).

2.60 Marsh Water Level and Quality: Greater control of the water level
in Zah Gheeng Marsh is possible now than before the channelization project
destroyed the marsh. Project documents call for flooding the marsh to
a level of 1174.0 feet in the spring and maintaining this level until
two weeks before freeze-up when the level is reduced to 1173.0. The base
elevation of the marsh is 1172.5, so a small amount of water remains in
the lower portions of the marsh during the winter. Normally 4 feet of
water is required to keep the bottom from freezing, so the surface peat
of the bog is expected to freeze. The low level of the surrounding land P
limits the operating range of the marsh to 1172.5 to 1174.0 feet. At
present, high water levels are being maintained year-round for the benefit
of fur-bearing animals.

2.61 The restored marshes have also been found to provide excellent
spawning ground for northern pike. As a result, the marshes have, for
the past 6 years, been put to use for the production of northerns.

p
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2.62 Examination of the control structure (weir) at mile 178.8 on
the Red Lake River by means of aerial photographs and during site
visitations of January, 1973, reveals that effectiveness of the
structure in restoring marshland is limited. Some of the marsh -

adjacent to the banks has been successfully restored. However this
restoration does not appear to include all the riverside marshland
(between the river and the nearest stand of timber). It had been
hoped that the new control structure would restore all the upstream
marshland adjacent to the river; in this light it seems to have
achieved only partial success.

2.63 Since no data exist for Zah Gheeng, the water quality of dis-
charge was assumed to be roughly similar to that of the Tamarack
River (see exhibit 23). However, Zah Gheeng is not managed inten-
sively. Higher concentrations of ammonia and total Kjeldahl nitrogen
would be expected, but the other parameters such as hardness, alka-
linity, metal ions, and phosphorus would be either reduced or remain
constant (Lundberg and Trihey, 1972).

2.64 Endangered Species: A check with the U.S. Fish and Wildlife
Service revealed that two endangered species are found in the area.
Tne Eastern Timber Wolf is a permanent inhabitant of the area and
the Arctic Peregrine Falcon frequents the area during its migrations.
Present and proposed (status quo) operation and maintenance activities
should have no effect on these.

2.65 Wildlife and Economy: Thousands of acres of former marshland
still stand dry and relatively barren. Most parts of this land are
unsuitable for farming or residence because they are occasionally
flooded or threatened by fire. At one time it was thought that a
more stable economy for the Red Lake Band of Chippewa Indians might
be established by draining additional wetlands and encouraging tribal
members to become farmers. Approximately 11 families living on the
Reservation are now supporting themselves in this manner, mainly in
the western part of the Reservation where the soils are generally
drier and better suited for farming. Many residents of the Reserva-
tion live by harvesting in natural ecosystems, and consider the
personal freedom this style permits them to be their most precious
possession.

2.66 Reservation lands are used primarily for lumbering, trapping,
wild ricing, hunting (for residents and non-residents), and fishing.
Most residents are reluctant to establish motel businesses or other
tourist attractions that would tend to keep outsiders on the Reserva-
tion, although some welcome the guiding business for hunting and
fishing.

2.67 Although there appears to be little doubt about the fact that
the restoration of the 3300-acre Zah Gheeng Marsh has been generally
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successful, the muskrat population may not yet have responded to the
habitat improvement. A lumber contractor and fur buyer for the Red Lake
Band of Chippewa Indians considers the present season a poor one in terms
of pelts taken, perhaps the lowest in 25 years, and does not expect as
many muskrat pelts this year as last, when approximately 4000 muskrats
were trapped. He has been buying pelts on the Reservation for 25 years
and remembers years when he purchased 10,000 to 15,000 pelts during the
fall to spring trapping season. One December he remembers having counted
8000 pelts. Although there are not as many trappers now as there once
were, he is certain that individual trappers are unable to harvest as r
many furs as previously. Most muskrats are currently taken in the flowage
near the outlets and dikes along the western edge of the Zah Gheeng Marsh
to the western boundary of the Reservation. lie, along with most other
residents of the Reservation who were interviewed, would approve of further
marsh restoration and believes that the furbearer habitat was far better
before the original project was completed in 1951. V"

2.68 The buyer provided the following information regarding current pelt
values; he considers the market to be "pretty good" this year (1973);
muskrat, $2; mink, $18; raccoon, $4 to $5; and otter, $20. Waterfowl
seasonal hunting licenses sell for $15 and he personally sold about 150
last fall (1972); many other licenses were sold by other authorized
persons on the Reservation. Revenues for guiding were good last fall;
that is, off-Reservation hunters paid $5 per day per person, party limits
being set at six persons.

2.69 There was no deer season for hunters in 1972 and deer populations
were reported to be low, a fact the buyer blames on timber wolves. Although
he spends much of his time out in the wilderness because of his work, he
reported seeing very few deer and stated that most of the Reservation's
deer herd is seen around homes. When one drives around the Reservation,
it is apparent from the number of carcasses hung in trees to age that
residents are successful in harvesting deer.

2.70 Historical and Archaeological: No historical or archaeological
features listed in the Federal Register as of February 1975 are affected
by Corps of Engiqeer&.maintenance activities in the project area. The
Minnesota Historical Society, the State Historic and Preservation Officer,
has indicated that his review found no recorded sites of an archaeological
or historical nature within the project area. However, a number of burial
grounds are located in the area. It is anticipated there will be no
effect upon them or the other potential sites due to present operation
and maintenance activities. (See exhibit 9, page A-11). In addition,
a check was made with the National Park Service that indicated no reg-
istered national landmark (national or historic) or any site considered
potentially eligible for natural landmark (national or historic) status
would be affected. (See exhibit 35).
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2.71 Water Budget for the Culture of Wild Rice: During April, melting
occurs and runoff water flows into the reservoir, normally increasing its

level about 1 foot, usually from 1173.5 to 1174.5 feet. Some of the
water that normally entered the lake through drainage ditches and streams
is now used for the commercial cultivation of wild rice. Normally,

the rice paddies are flooded in April to a depth of 4 to 18 inches and
maintained at that level until early August when they are drained prior
to harvest.

2.72 Upper Beltrami County is estimated to have 5000 acres of rice
paddies in operation in the Red Lake drainage basin. The flooding of
5000 acres to a depth of 1 foot would cause reduction of 0.21-inch in
the level of the reservoir. The paddies require additional water from
April to early to August to replace the water lost through seepage and
evaporation. This water is taken from surface water sources that enter r
Upper and Lower Red Lakes. Data taken from the U.S. Geological Survey
Hydrologic Investigations, Atlas HA-346 sheet, estimate the
average amount of water lost through evaporation to be 1.8 cfs of
runoff per square mile, or 25 inches per year (Bidwell, et al., 1970).
When average monthly evapotranspiration losses are used as a guide for
the rice-growing season, April to early August, the estimated water
loss in the paddies is about 16 inches. Most commercial farmers felt

that seepage loss to underground aquifers was minimal because of the

nature of the soil and the high ground water table in the area farmed.
(If all the water lost through summer evaporation from the paddies

had reached the reservoir, the increase in flow entering the reservoir
would average 2.9 cfs during the 120-day rice-growing season, or be
equivalent to 0.28-inch of water on the reservoir). During the August

drawdown of the paddies, a maximum of 5000 acre-feet of water was
discharged from the paddies to the streams entering the reservoir.

This again would raise the reservoir about 0.2-inch, but paddy opera-
tors save money by not replacing the loss through evaporation during
early August so that the actual discharge was estimated to be closer

to 2000 to 3000 acre-feet.

2.73 The large size of the reservoir has prevented the paddies from

becoming an important factor in water level management. The maximum

fluctuation in reservoir levels caused by the culture of wild rice

would be less than 0.5-inch during the year. As the industry grows,
the average discharge from the reservoir will decrease slightly to
maintain the lake between 1173.5 and 1174.5 feet. The development of

the industry so far would have less than a 3.7 percent effect on
reservoir inflow, even if all water used by the paddies was lost from
the watershed. In practice, seepage through the dikes and August

discharge have been returned to the surface water so that a 1 to 2

percent value would be more nearly correct. The industry would
require a 10-fold increase before it would noticeably affect the
water level management of the reservoir.

25

S 0 *" S O 0 0" S S-S S S S S S S S



r

2.74 Water Quality of Commercial Wild Rice Impoundments: Weekly water
samples were taken during the past 3 years from commercial wild rice
impoundments. Studies were made on fertilized and unfertilized bog soil

paddies; on fertilized and unfertilized mineral soil paddies and on the
Ki-Wo-Say Wild Life Area along the Clearwater River.

2.75 The unfertilized paddies on bog soil within the Clearwater River
portion of the watershed followed trends typical of irrigation water.
Analysis of seepage and discharge water lost during the summer showed
increases in total organic solids and dissolved solids. Twofold in- r
creases in ammonia and total Kjeldahl nitrogen were observed while de-
creases in soluble and total phosphorus occurred.

2.76 Near Waskish, a drainage ditch carrying water to the Tamarack
River was used as a source of water for a 200-acre development consisting
of mineral and bog soils. N-P-K fertilizers had been used at rates of F
50 to 150 pounds per acre, and the drainage ditch received water from
these paddies through dikes and over control weirs. Seepage of limited
amounts of bog water not related to the surface water in the paddies had
some influence on the quality since pH values observed within the paddies
studied normally fell in the range of 7.8 to 8.0. Dissolved oxygen in-
creased because of aeration from numerous rapids in the shallow creek.
The water had been enriched in nitrogen and phosphorus compounds while
flowing through the paddies. Changes in water quality are shown in
exhibit 23, page A-29. Increases were noted in most parameters. During
the 1971 growing season the drainage ditch discharge was approximately
0.1 to 0.2 cfs or about 1.4 acre-feet per week. However, the total dis-
charge from the ditch and the development for the year, including fall
drawdown, was close to 300 acre-feet. This water undergoes dilution in
another drainage ditch and the Tamarack River, to the point that in-
creased nutrient loads entering the reservoir would be difficult to
detect analytically.

2.77 The actual environmental impact of paddies was difficult to assess
since only a limited number of paddies and drainage ditches had been
sampled. For example, one judicial ditch draining stagnant bog water
had soluble phosphorus loads of 0.11 ppm, or 1.5 times that of the
paddy discharge ditch. At the present time, paddy developments do not
appear to pose a threat to water quality in the reservoir. The potential
for a problem is there if large developments occur, since the holding
capacity of Upper Red Lake is 323,400 acre-feet. If paddy development
continues so that 10,000 to 30,000 acre-feet of paddy-associated water
enters the lake, changes in water quality could occur. Some control of
the type and the amount of rice development in the watershed should be
considered to prevent over-use in relation to surface water resources
and to water quality.

I!
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2.78 Present Water Quality of the Red Lake Reservoir: The results of
the water quality sampling are shown in exhibit 24, page A-30. These
parameters correspond to those associated with the commercial growth
of wild rice in the watershed. All samples were collected, preserved,
and analyzed in accordance with Methods for the Chemical Analysis of
Water and Wastes, Environmental Protection Agency, 1971.

2.79 The lakes are currently classified as 2B or 3B by the Minnesota
Pollution Control Agency. Class 2B, pertaining to fisheries and rec-
reation designates the water as suitable: "to permit the propagation
and maintenance of sport commercial fishes and be suitable for aquatic
recreation of all kinds, including bathing, for which the waters may
be usable" subject to certain limiting characteristics as described in
the law. Class 3B, pertaining to industrial consumption, designates
the water as suitable: "to permit their use for general industrial
purposes, except food processing, with a moderate degree of treatment"
again subject to limiting characteristics.

2.80 The reservoir appears to have sufficient nutrients to be a moderate-
ly productive lake. Its water is more turbid than most lakes found in
the area; this is probably caused by its large size and the extensive
shallow drainage from the large bogs surrounding the northern half of
the reservoir. Both Upper and Lower Red Lakes appeared to be well mixed
when sampled in mid-October, with surface and bottom temperatures equal,
transparencies low, and dissolved oxygen high at all five sampling sta-
tions (exhibit 24, page A-30). Net phytoplankton showed a moderate
diversity. The water quality of both lakes appeared to be good and the
lakes had a high production potential.

2.81 Current Limnological Studies on the Red Lakes: The results of
the cursory limnological sampling trips confirm the relationship between
the lake surface area, the shallow mean depths, and the water quality
(exhibit 24). The air temperatures were normal for the fall and this
influenced the water temperature. The homothermal profile of water
temperatures suggest that both lakes are well mixed. The brisk south-
east wind present on 20 October 1972, would easily mix the waters at the
shallow depths sampled. Also, the lower water temperatures encountered
at Waskish and Shotley Brook may reflect the smaller size and shallower
depths of the Upper Red Lake. The mean Secchi disk values suggest that
on the dates sampled, Upper Red Lake was slightly more turbid. However,
this is not supported by turbidity data in JTU (Jackson turbidity units)
collected by Lundberg (1973) on the same date. (Lundberg reported just
the opposite, with the Lower Red Lake having greater turbidity.)

2.82 Based upon the species composition of the net phytoplankton
collected in both lakes, the water quality of the lakes appears to
be good and the lakes potentially very productive (exhibit 26, page
A-32). By using the same type of collecting net, researchers were
able to compare data with those of Knapp (1960) from Lower Red Lake.
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However, certain restrictions minimize the value of exact comparisons with
Knapp's data. First, there are seasonal differences in the time

samples were collected; Knapp sampled in the summer and North Star
sampled in the late fall. Thus, more diatoms were found in the 1972

samples, in contrast to the higher proportion of green algae reported _

by Knapp. Another problem in comparing 1972 data with those of Knapp
was that it was difficult to pinpoint the exact location of his
sampling sites. Therefore, the samples may have been collected from

slightly different areas.

2.83 According to Rawson (1956), a variety of algae species and a
comparatively small number of varied blue-green algae species, such
as were found in the Red Lakes, suggests the presence of meso-
trophic conditions.

2.84 The most frequently occurring benthic invertebrate organism which
was found at all the sampling stations was the midge, Tendipedinae

(exhibit 27, page A-34). Other predominant forms which were collected

at three out of the five sampling stations were the biting midge, Cera-
topogonidae, taken at the Cut Off Road, Shotley Brook, and Waskish; the
scud, Hyalella azteca, collected at the Red Lake River, Redby, and the

Cut Off Road; and the mollusk, Pisidium, taken at the Red Lake River,
Redby, and Waskish. The only location at which mayfly nymphs were re-
ported was at Waskish. Caenis sp., a bottom sprawler, and Ephemera sp.

and Hexagenia sp., both burrowing forms, were collected there.

2.85 The species composition of plankton and bottom-dwelling invertebrates
has remained relatively unchanged over the years. The species of phytoplank-

ton collected on 20 and 21 October 1972, showed some pronounced changes in
species composition from the algal types reported by Knapp (1960). But
these changes probably reflect differences in the time the samples were
taken rather than changes in limnological conditions in the lake. A more
meaningful approach to this comparison would require additional phyto-

plankton sampling during the maximum algal growth periods in the summer.
The additional summer sampling program would also permit a check of the
claim that the summer growths of algae are increasing and reaching nuisance

proportions along the south shore of Lower Red Latce.

2.86 The types of bottom-dwelling invertebrates collected in the bottom sam-

ples of the present study are common in lakes in the northern regions of Minn-
esota. Because the precise locations of many of the invertebrate sampling -

stations which were part of the unpublished University of Miinnesota study be-
tween 1949 and 1957 are not known, it is difficult to make any direct compari-

sons between the samples or to attempt to detect any quantitative changes
which might indicate possible changes in water quality.

2.87 Land Use: The western part of the Red Lake Indian Reservation,

which includes the Zah Gheeng and Ki-Wo-Say marsh areas, is Sub-Area
3 of the Red Lake Broad Program Area (BPA-2) discussed by the Soil and
Water Conservation District Supervisors of Beltrami, Koochiching, Lake of

the Woods, and Roseau Districts in 1967 (see exhibit 28, page A-35).
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Essentially, it involves that part of the Reservation west of State

Highway 89. This Sub-Area includes 250,000 acres of land used partly
for agriculture, wildlife and forestry, with the remainder consisting

of variously dry and wet bog. All of the land in this Sub-Area is

owned and controlled by the Red Lake Band of Chippewa Indians.

2.88 In general, the soils of this area are organic (exhibit 29,
page A-36) with scattered islands of mineral soils. Extensive peat de-
posits vary in depth from a few inches to many feet. There are small

areas of high water table loamy sands I to 4 feet deep over clay subsoil

in the northwest corner and 2 miles south of the northeast corner. South

of these sands and along the north border of Sub-Area 3 are four areas

of loam soil on top of glacial till. These areas involve about 17 square

miles. Extending southward for 13 miles from the northeast corner is a

sand and gravel ridge about 1 mile wide. To the west of this ridge is a

belt of high water table sands, also about a mile wide.

2.89 Agricultural land is located in the extreme west and northwest
portion of the Sub-Area. Further development could occur along the

south side of the Red Lake River and in the northwest corner.

2.90 The area has great potential for wildlife habitat. The District

Supervisors stated that 12,000 acres were being so developed in 1967
and that an additional 50,000 to 75,000 more acres were "in need of

further development". Wild rice production is compatible with some

wildlife habitat requirements and considerable potential exists for

further development of this type. Hunting and guiding fees, wild rice
production, and trapping income are economically important to the Red

Lake Band of Chippewa Indians.

2.91 The eastern portion of the Red Lake Indian Reservation is Broad
Program Area Sub-Area 4 and consists of 232,993 acres, mainly in timber.

The Red Lakes are surrounded by high water table loamy sands more than

4 feet deep , which extend out on Ponemah Point and also in a 2-mile -.

wide finger for 13 miles from the northwest corner. Organic soils make

up the remainder of the land here with some loam and sandy loam soils on

silty clay loam and clay loams. This Sub-Area is not cultivated but is

the mainstay of the Red Lake timber land.

2.92 East of the Red Lakes is an area whose climate and peaty soils

are well suited to forest production. The Tamarack River drains the
land east of Upper Red Lake from an area dominated by Conifer Bog,

with Black Spruce, the most important forest crop. Aspen-birch types
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occupy the second largest acreage here. Most of the area is public-
ly owned, lying in Pine Island State Forest and supervised by the

Minnesota Department of Natural Resources. Most of the private

land is also forested. Cropland, open pasture, and meadow occupy
only about 3,000 acres. The Tamarack River flows into the Upper

-- Red Lake near Wakish, Minnesota. Beaver dams on the river and
tributary streams and ditches in the watershed cause local flooding
which is detrimental to good timber production. Northeast of Upper
Red Lake, around Wakish, substantial acreage is in wild rice production

(about 4,000 ac.).

2.93 East and southeast of Lower Red Lake the land is also peaty and
pcrly drained. Much of the land is publicly owned, including Red 0
Lake State Forest. Again, most of the land, public or private, is

forested, with aspen, birch, spruce and balsam as the main upland
types (this is the Great Lakes Spruce-Fir Forest mentioned
previously). Black spruce, cedar, and tamarack are confined to the
lowland areas. Agriculture is limited. A few large beef herds and
sheep can be found here. Beef feed lots are limited in numbers but
are increasing throughout the area. The Battle, Cormorant and Blackduck
Rivers drain the area, flowing into eastern Lower Red Lake. These lands

were not significantly affected by the project.

2.94 West of the Red Lake Indian Reservation lies the non-Indian land
most affected by project operations. This is the area in the Red Lake P
river floodplain above Kratka, on either side of the channelized reach
of the river. It covers most of High Landing and Star Townships plus

northern fractions of Deer Park and Hickory Townships and southern
Goodridge and Teiner Townships in eastern Pennington County, Minnesota.
Dominant soil types are peat and lake-washed till. Virtually all the
land is privately owned farmland. About two-thirds of the farmland
is cropland, with the remainder in woodland pasture, woods, brush, and
marsh. Of the cropland, less than half is in cash grain crops, with
the remainder in hay and pasture, or legumes such as sweet clover and
alfalfa. This represents little change in the use of private farmland

since before the project; however, most of the publicly owned lands of
1940 are now in private hands. The main cash grt.in crops, are in de-
scending order, barley, oats, and wheat. The acreage of sunflowers for
oil, confectionary, and bird feed is increasing. Livestock pro-
duction is limited.

2.95 Tht drainage area upstream of the downstream end of the project,
about 113 square miles (72,320 ac) is sparsely populated farmland with
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no large population centers. Population of the area is decreasing.
Exact porulation of the drainage area is not known; however 1970
census data show the following township populations: I

U.S. Census, 1970

a. b. c. d. e.

1960 1970 sq. mi. in sq. mi. est. S
census census drainage in TWP drainage 1

TWP pop. pop. area(est.) area pop.

High Landing (244) 209 34 1/2 36 200

Star (251) 180 36 " 180 S

Deer Park (182) 181 8 " 45

Hickory (151) 96 23 61

Goodridge2  (63) 69 5 1/2 " 11 5

Reiner (128) 101 6 17

Total 113 514

This shows a population density of about 4 persons per square mile. S

2.96 Downstream of the project the river valley deepens and the effects
of reservoir flood control operations are small or marginal. The principal

areas of concern are western Kratka Township, and the city of Crookston.
The former is a rural area adjacent to and similar to the drainage area
described in preceding paragraphs. The latter is much farther downstream. •
A third of the town lies in the floodplain. Emergency levees have been
built by local interests to protect low-lying areas. By the time flood
waters reach Crookston, however, the percentage of streamflow attributable
to releases from Red Lake is typically less than 5 percent.

2.99 Downstream Anti.cipated Water Supply Demands: Downstream of the S
Red Lake Dam water supplied by the Red Lake River will be used for (in
descending order): irrigation, municipal, induEtrial, power, and live-
stock. Except for the drought years of the 1930's, the natural streamflow
has been sufficient to supply all these needs. Irrigation use is increas-
ing, with demand peaking in summer. Only the cities of Crookston, East
Grand Forks, and Thief River Falls draw water from the river for water S

1. e = bc/d.
2. Does not include Goodridge village, which is not in drainage area.
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supply, and their demands are fairly stable. Industrial use of water
at present is heavy but decreasing. The water is used by potato and

* sugar beet processing plants, most of which are in Crookston and East
Grand Forks. Sugar beet plants are converting to a closed system in
which water is recycled. This will greatly reduce industrial water
supply demands. Water demand by power plants is relatively small,
and will be further curtailed as plans to import power from outside
areas are implemented. Livestock water demands are also relatively
light. Altogether these damands amount to about 15-20 cfs . The
Red Lake Reservoir's typical maximum discharge is 1,000 cfs. The
reservoir appears capable of supplying present and future projected
water supply needs of downstream communities.

2.98 Beef Production: Beef production is the major agricultural enter-
prise in the eastern extreme of the Red Lake basin and present trends
indicate a marked increase in future production. To date there have
been approximately 7,800 acres of marginal woodland cleared for pasture
improvements. Presently there are approximately 27,000 acres of land
cultivated for forage crops with a yield of 1.9 tons per acre (Minnesota
Department of Agriculture, 1971; Gillman, personal communication,
1972). Estimates made by the Bemidji Agricultural Stabilization and
Conservation Service indicate that in excess of 35 percent of Beltrami
county's 22,700 head of beef and dairy cattle are found in the watershed
east of Upper and Lower Red Lake. The majority of the livestock is beef
cattle with only a few small dairy herds located in the area.

2.99 The Indians and Wild Rice: The Red Lake Reservation reports 9

300 acres of wild rice stands on tribal lands. The majority of rice
is concentrated in the southwest corner of the reservation near the
Clearwater River (T150N-R-36W and R-37-W). The amount of green rice
harvested annually on tribal lands is about 7,500 pounds with the harvest
being conducted by an average of 25 ricers. At least 150 Indians leave the
reservation each year to rice on non-tribal lands (Edman, 1970).

2.100 During 1972 approximately 10,000 pounds of green rice were
harvested from 66 acres of paddies located adjacent to the Ki-Wo-Say
Wild Life Area on the western border of the reservation (Jorgenson,
personal communication, 1972).

2.101 At the present time the control structure located at the outlet of
Lower Red Lake in no way affects the operation of the paddies located on
the Ko-Wo-Say management area and does not appear to have any influence on
natural stands (Thompson, personal communication, 1972).

2.102 Cultivated Wild Rice: There are approximately 8,000 acres of private
wild rice paddies located in the Red Lake River sub-basin. The greatest
acreages (about 4,000) are located on non-Indian land to the north and east
of Upper Red Lake around Waskish, Minnesota (Lundberg and Trihey, 1972).
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The discharge from these paddies flows into Upper Red Lake through a
series of drainage ditches, or via these ditches to the Tamarack River,
then to Upper Red Lake. Battle River and Shotley Brook also carry some I
paddy discharge.

A second major rice producing area is located south and west of Lower
Red Lake, in Clearwater and Polk counties. Private developments totaling
3,000 acres border the Clearwater River with minor developments occurring
along the non-Indian portion of the Red Lake River. S

2.103 These areas were the first in the State to experience the rapid ex-
pansion of the wild rice industry. Commencing in 1965, paddy acreage be-
gan to double annually, resulting in an increase in land values from 5
dollars per acre to over 100 dollars per acre for flat bog land adjacent
to an adequate source of water. At the present time development costs S
average about 500 dollars per acre and, as a result, the new rice industry
has made a significant economic impact on the area (Hanson, personal
communication, 1972).

2.104 Recreational Use: Upper Red Lake has always been known as an
excellent lake for sport fishing for walleye. This has resulted in an U
expanding tourist and resort industry located on the northern and eastern
shores of Upper Red Lake. According to the county extension office, there
has been increasing use of these areas for other recreational endeavors,
namely hunting and snowmobiling. This is primarily because of the large
tracts of land in public ownership in the area (Hanson, personal communication,
1972). 5

2.105 At present there are six resort6 near Wakish, plus a State forest
campground with access to Upper Red Lake. These areas are somewhat affected
by changes in lake levels.

3
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3. RELATIONSHIP OF THE PROJECT TO FUTURE LAND USE

3.01 The population of the Reservation at Red Lake has grown considerably
since the beginning of the Corps project. In 1949 there were about 2100
people living on the reservation; today there are about 3500. The self-
governing enclave is not open to free immigration or outside ownership of
the land. Its population is affected only by the rate of birth, death, and
emigration, of which the first has well exceeded the latter two. Thus a
limited amount of land (and lake) is available to support a growing r
population. As a result, development plans for the future emphasize
greater productivity.

3.02 In 1967, the Soil and Water Conservation District Supervisors of
Beltrami, Koochiching, Lake of the Woods, and Roseau Districts suggested
that about 30,000 acres, including much dried out marshland, could be r
profitably leased for cattle grazing. The tribe was willing to lease the
property to outside interests; however, no genuine offers were ever made.

3.03 The Fish and Wildlife Service, U.S. Department of the Interior, sug-
gested that dried-out marshes could be restored by a series of gated
impoundments (see exhibit 30, page A-37). The plan, as it is, needs further r
refinement. Necessary topographic information is unavailable, and cer-
tain engineering information would have to be obtained prior to any firm
plans. This would include horizontal and vertical control for the dikes
and control structures. The plan could be implemented piecemeal with
new impoundments being built as funds become available. The Corps project
would not affect such a plan. r

3.04 The Tribal Council, under Chairman Roger Jourdain, governs the reser-
vation and has authority over land use on the Reservation. The Council's
development plans are for (in order of priority) fisheries, ricing, and
marsh restoration. Funds are being presently applied in the commercial
fishing enterprise. Next in priority is the Council's plan to convert
as much as 30,000 acres to wild rice production. Though local interest
in conventional dry-land farming is low, the people have been harvesting
wild rice for centuries. The lands designated for future ricing lie
mostly between the Clearwater and Red Lake Rivers, including some dried-
out marshland. The paddies could be supplied with water directly from
the reservoir through lift pumps and diked ditches, or by diversions from r
the existing marshes during the rice-growing season. Such a development
is not expected to significantly affect the existing project, so long as
the reservoir, restored marsh, and rice paddy operations are adequately
coordinated. Considerable capital expenditures are needed for develop-
ment and no funds are immediately available for that purpose. Any
concerned agency desiring to ir-plement a restoration plan should take care
to see that such plans coincide with the overall land-use plans of the
Tribal Council.
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3.05 In the agricultural area downstream of the Indian Reservation, farms
enjoy the benefit of less frequent flooding and improved drainage. In
the past some of the unused land was plowed to take advantage of the
improved conditions. Rising farm prices may yet bring about further agri-
cultural development; continued operation of the project in the present
manner, however, will not.

4. THE ENVIRONMENTAL IMPACT OF THE PROJECT

Identification of Impacts

4.01 Because the life style of the Red Lake Indians is closely integrated
with the natural ecosystems, the natural and cultural systems will, in
most sections, not be treated separately. Where they are, the results of
interviews with tribal leaders and other members will follow the sections
describing the direct impacts on nature. A detailed account of the inter-
views conducted is on file in the St. Paul District Office.

4.02 Impacts of the project on natural and cultural systems include the
following:

Impact of the project on fishing

Fish production
Fish ladder trial
River sport fishing

Impact of the project on water quality and water levels

Water quality
Lake level effect on water quality
Fish production W 7
Wild rice production
Recreational opportunities

Impact of the project on trapping, hunting, and guiding

Channelization effects
Drainage effects
Wildlife

Cultural and economic systems

Impact of restoration efforts

Reflooding of the marsh
Concrete weir
River water quality
Fish ladder
Tribal residents

Impact of the dam on ricing
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Impact of the project on recreation

Impact of the project on agriculture

Impact of the project on urban areas

Impacts of the Project on Fishing

4.03 Fish Production: Reliable records of fish production in the Red

Lakes have been kept since 1930. However, marked fluctuations of the

catch, both before and after the building of the dam, make interpreta-
tion of the causes for these changes extremely difficult. Abundance of the

most important commercial fish--the walleye--for instance, has shown large

and irregular fluctuations (see Exhibit 12), with a sharp drop in 1971 and

1972 to less than half the usual catch.

4.04 Several attempts have been made to determine the effects (if any) of p

reduction of lake levels on the spawn (eggs) of lake whitefish, Coregonus

clupeaformis, by Smith (1973). Spawning takes place in shallow water

(2 to 3 feet deep) in October and November, and young hatch in March. During

this time, the eggs need dissolved oxygen and protection from freezing and

4 mechanical damage. There is a hypothesis that the impact of heavy ice on

the spawning beds may destroy the whitefish eggs, but this has not been

substantiated.

4.05 Although special field studies may have to be made in order to establish
with greater certainty the causes behind these changes in fish production,

most of them appear, after careful consideration of currently available data,

not to be directly related to the presence of the Red Lake Dam. F

4.06 Concerns of Red Lake Indians Interviewed: Interviews with tribal

leaders and members, and census data show many of the difficulties in

obtaining employment on the Reservation from time to time. Because this

interviewing happened to be conducted immediately after two very poor fishing

years, the topic of the lack of fishing success and its causes was upper- P

most in the minds of most of those interviewed. Had the study been conducted

during another year, this topic may have received less emphasis.

4.07 Questions were raised by Indians concerning the role of the dam at

the outlet of Lower Red Lake in permanent out-migration of fish into the

Red Lake River. It has been suggested that the dam restricts the reentry
of fish that have entered the Red Lake River to spawn, which in turn is

responsible for the decline in walleye production. The lower production is

then reflected in the CPE, which reached its lowest levels in the history

of the fishery in 1972.

4.08 Fish Ladder Trial: In response to many such complaints in the early P

1950's, a fishway was built by the Corps at the dam (U.S. Department of the

Army, 1957a). Netting of fish coming through the fishway in 1954 and 1956

to spot check its effectiveness revealed that the fish using it were almost

entirely undesirable species. Due to its design and the wide fluctuations

in river level, the lower end was often out of the water below the dam.

The Bureau of Indian Affairs superintendent and the Corps of Engineers then P
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decided it was a waste of time. The fishway was then abandoned, and no further
studies have been conducted since.

4.09 The dam probably has little effect on production of walleyes. According
to Smith (1972) the Red Lake River is of comparatively little importance in
walleye spawning activity. Smith also reported that, on the basis of
results of tagging studies conducted in 1949, 1950, and 1951, the Tamarack
River on the Upper Red Lake and the Blackduck River on Lower Red Lake are
the most important spawning streams for walleye in the spring. They are
also the two largest rivers emptying into the lakes (see exhibit 7).

4.10 Perceptions of Tribal Members: The effects of the dam on fish harvest,
as perceived by ,-he tribe, are significant. Many, and perhaps the majority,
of the tribal members and tribal authorities believe that the dam is taking
away fish and minnows which rightfully belong to the lake. They appear to P
be frustrated and angered by the inability of the fish to return to the lake.

4.11 One cannot definitely establish the effect of the dam on fish harvest
on the basis of the interviews or data recently collected. The effects of
the dam on the culture and economy of the tribe would be considerable if
there were a relationship, but these data do not show a decrease in fishing U
that can be attributed to the dam.

4.12 Red Lake River Sport Fishing: The smaller size of sport fish now
caught below the outlet in the Red Lake River may have been caused by the
straightening of the channel and the consequent increasing of current
velocity and reduction of favorable habitat for fish and fish food. The detri- S
mental effects of channeling on wildlife, particularly aquatic life and
fisheries, has been well-documented in the literature (Reed, 1971; Henegar
and Harmon, 1971). Very limited operation and maintenance construction work
has been accomplished on the channelized stretches and thus the stream
fishery has probably received little further degradation since original
project construction. U

Impact of the Project on Water Quality and Water Levels

4.13 Water Quality: The water quality of both lakes appears to be good,
although both past and present scientific data are not sufficient to
support a conclusive assessment (see exhibits 14, 24, and 25). Although S
constant mixing by winds keeps the water turbid, it also maintains high
dissolved oxygen levels. The lakes appear to be moderately productive,
probably an optimum condition for their location and use. Their potential
productivity is probably greater, considering the results of phytoplankton
data (exhibit 26). Nutrient levels (nitrates and phosphates) indicate an
improvement in water quality since 1932, probably due to a removal rate S

(in fish) which balances their influx from the drainage basin.

4.14 If the data reported in 1932 for phosphorus and nitrogen compounds
are compared with the results from analyses in 1972, the improved water
quality of the reservoir can be shown. Closer agreement was observed

3
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between the 1962 and 1972 data but phosphoru3, ammonia, and total Kjeldahl
nitrogen were not available for 1962-1972 for comparison. The calcium,
magnesium, hardness, and alkalinity fell within expected seasonal varia-
tions for all three dates. Dissolved solids decreased from 1932 to 1972,
but a trend was not observed for all major ions. Sharp decreases in
potassium and sodium occurred from 1932 to 1964-1972. For these years
the chloride ion decreased while sulfate increased.

4.15 The 1932 surface water value of 5.4 ppm N-NO3 was difficult to
interpret unless the sample was taken near a source of contamination or
improperly preserved prior to analysis. Three years of water sampling in
the Red Lake Watershed during the growing season, but not on the reservoir,
have failed to produce a nitrate nitrogen value greater than 0.5 ppm.

4.16 Responses of Tribal Members Interviewed: In contrast to this assess-

ment, well over half of the residents interviewed reported that water
quality had changed for the worse over the years. Although this negative

effect was not usually associated with the dam, some respondents, especially
tribal leaders, reported the belief that the dam contributed to the lowering
of water quality. Usually the connection was made with the lack of flow-
through or stagnation. One tribal leader, however, blamed the lower water
quality on pesticides and fertilizers being used in rice paddies. When
questioned about the effect of lowered water quality on themselves, inter-
viewees mentioned these areas: swimming, "greening" of the fishing nets
by algae, drinking lake water, and the presence of dying fish.

4.17 Water Levels and Flood Control: Records of lake levels have been
kept since 1921, although the record before 1933 is incomplete. The dam
itself was completed in 1931. Regulation of the discharge between 1931
and 1951 was aimed only at regulating lake levels. Even so, this operation
appears to have been indifferent or ineffective. Limitations of the data
are such that long-term comparisons are difficult to make.

4.18 After 1951 the Corps project was actually expected to reduce the fre-
quency of high.and low lake elevations although this was not one of the
project's original purposes. A study was made in 1945 of lake levels
which would have occurred during the period of record of lake stages (1921-
1945) for the proposed operations in generally increasing low stages and
reducing the extreme levels the lake could reach while providing flood
protection and increasing low flows for water supply and pollution abate-
ment. High stages would have been reduced appreciably, mainly because of
the higher releases made possible by the improved channel and the outlet.
There were also cases where maintaining near-normal lake levels when
lower-than-normal stages actually prevailed would have paved the way for

* higher summer stages (following heavy rains) than actually occurred. The
opposite situation could also have occurred, where maintaining near-normal
levels before a dry spell could have brought on an unnatural low level.
Such occurrences, however, would have been rare in comparison to those
times when abnormal high and low stages would have been modified. Other
factors tending to raise the level of the lakes above normal include the

• closing of the outlet gates for downstream flood relief, or limiting the
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discharge to 1000 cfs. on those rare occasions when the uncontrolled outflow
would have been greater, are more than commpensated for by the advantage of
being able to maintain a 1000 cfs. discharge most of the year. Records
since 1951 tend to confirm these predictions.

4.19 The flood control program itself appears to have been-beneficial.

During several floods since the start of reservoir operations, discharge
at the dam was held down to reduce flood damages downstream, without
any major damages resulting from temporarily high lake levels. Operation
for downstream water supply has been rare, and has produced no water level
reductions of any significance.

4.20 Effect of Lake Levels on Water Quality: Since the control struc-
ture has not altered the range of natural lake levels, it is unlikely
that this structure has had an effect on the quality of the water. The
only changes that may have occurred are the changes that are found in
the natural aging of all lakes or slight changes by the more rapid draw-
down of high water levels caused by operation of the control structure.
However, the operation of the reservoir above 1174.5 feet could alter
water quality by partial flooding of low wild rice land containing pesti-
cides and nutrients along the north shore of the reservoir. The opera-
tion of the reservoir at a higher fixed level would have less of an
impact than operating at fluctuating higher levels where the marshes'
tables would increase and periodically be discharged into the reservoir.

4.21 Perceptions of Tribal Leaders and Members: It should be noted
that although most tribal members felt that water quality had deter-
iorated over the years, they did not, except in a few cases, seem to
connect this deterioration with the dam.

4.22 Changes in the Fishery Caused by Water Level Fluctuations:
Because the climatic factors which influence the year class strengths of
walleye populations are particularly influential in the early spring
(April and May), the relationship between the pool elevations in a single
year and the production of fish five years later than that year were
examined. A check of these data suggest that there was no consistent
relationship between the evaluation of the pool at the time the fish
spawned and the abundance of these fish at the time they first entered
the catchable stock of the fishery. Therefore, fluctuations in water
levels do not appear to have affected the size of walleye populations.

4.23 There are, at present, still many unanswered questions about the
effect of water level reductions on whitefish spawn in the shallow water
areas of the lakes during the winter and early spring. However, no oppor- t
tunity to do the necessary investigation to develop the necessary data
has been available to date. Before concluding that its effects are
harmful, research on the impact of lowering pool levels should be
undertaken.
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4.24 The ease of going out on the lake to fish is affected by water level.
The lowering of the water level in the lakes makes boat launching very
inconvenient, as the water moves a relatively great distance out for
every small decrease in elevation of the water surface.

4.25 Water Level: Perceptions of Tribal Members: Most Indians appear
to see a direct connection between problems with water level and the Red
Lake Dam. High water levels are associated in the minds of many tribal
leaders with a deterioration of water quality in the lake. Low water
levels result in problems for the fisherman. Fluctuating water levels may
affect trapping, ricing, and spawning of many species of fish.

4.26 Changes in Wild Rice Production: Construction of the dam and channeli-
zation of the river for 3.2 miles below the dam did not alter the wild rice
production in the area affected by the changing water levels. It did
reduce the potential to grow rice in the marshland, but it is probably
true that little or no rice grew there before the start of the two Corps
projects. After the marsh was restored for 3.2 miles downstream from
the outlet of Lower Red Lake, a limited attempt to introduce wild rice
met with very little success. Within the reservoir wild rice was not
important prior to the project and has not changed since the dam and chan- 9
nelization were completed.

4.27 Effect of Rice Paddy Drainage on Lake Water Quality: Studies on
water diverted through the Ki-Wo-Say Wild Life Area (where numerous rice
paddies are located) from the Clearwater River on the western edge of
the Red Lake Indian Reservation have shown that the discharge water was
reduced in solids, phosphorus, alkalinity and hardness, but increased in
soluble and total Kjeldahl nitrogen. No soil disturbances or major changes
in water levels occurred in the bog area. However, studies of bog soil
rice paddies have shown that the submerged soils become anaerobic during
the summer. This also appeared to be true for seepage water from a large
bog near Waskish where surface dissolved oxygen averaged 2.4 ppm for the
summer. Seepage water from the paddy soils and from the bog contained
increased nitrogen and phosphorus loads. This was also clearly demon-
strated in the paddy water when the peat soils were disturbed by mechani-
cal thinning of the rice (Polfiet, 1972).

4.28 If the reservoir flooded the bogs early in the year and drained them
during late summer or fall, increased nutrient load in the form of ammonia
nitrogen and phosphate-phosphorus would be expected in seepage water
returning to the lake by drainage ditches. This could also occur if draw-
down occurred in the winter after the flooded swamps had an ice layer on
them. The shallow water under the ice rapidly becomes anaerobic and
nutrient loads would increase. Studies of summer seepage through a bog
drainage ditch indicated that ammonia concentrations near 1.5 ppm and
phosphorus concentrations near 0.1 ppm would be expected. Normal aerated
surface water runoff from the bog was high in ammonia but low in phos-
phorus.
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4.29 Effect of Ditching: The extensive ditching work done prior to
1930 on the bogs to the north of the reservoir under the misguided idea
of increasing farmland may have had a greater effect on water quality
changes in the area than any other factor by introducing nutrients and
humic acids produced by normal anaerobic decomposition.

4.30 Changes in Recreational Opportunities: Operation of the dam on
Lower Red Lake could significantly affect the operation of resorts on
Upper Red Lake. Any significant drop in water levels below 1174 would
result in serious navigational problems on Upper Red Lake which also
affects recreational use of the reservoir. Upper Red Lake has extensive
shallow areas near Waskish which could become problems for operation of
boats with outboard motors. Past rises in lake levels flooded out a few
good camping areas once used regularly by commercial fishermen. Because
of the low relief of the land there, no other easily accessible places
to camp have been found along the north shore of Upper Red Lake.

Impact of the Project on Hunting, Trapping, and Guiding

4.31 Channelization Effects: There can be no doubt that the channelization
of the Red Lake River was partially responsible for the desiccation of thousands

of acres of marsh which were predominantly excellent wildlife habitat.
There seems to be no record of exactly how much marshland was actually
affected, but a conservative estimate appears to be at least 20,000 to
25,000 acres. Some drainage was sanctioned by the Tribal Council of the
Red Lake Band of Chippewa Indians and the Bureau of Indian Affairs in
the belief that the availability of farmland might encourage some Indians
to take up farming and thus help stabilize the economy of the Band.
However, resolutions passed by the Tribal Council (see exhibits 31 through
32) leave little doubt that the Indians allowed the Red Lake Project
construction in the Reservation only on the condition that most of the
marshes would remain in their generally flooded condition. Fifteen
years later an'attempt was made to restore a portion of these marshes to
a semblance of their original state.

4.32 This restoration of approximately 20 percent of the original marsh
has been remarkably successful. However, such adverse conditions cannot
be expected to mend within the interval of 6 or 7 years, and continued
reevaluation and study of the affected areas is certainly advisable.

4.33 Unquestionably, the environment described by Errington woula have
undergone alteration simply because of changing patterns of human use.
Although drainage of lands in the northwestern part of the Red Lake
Indian Reservation had occurred or would have occurred anyway, there
remains also no question that the marshes adjacent to the Red Lake River
east of mile 178.8 were drained in conjunction with its channelization

between 1948 and 1952.
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4.34 Effects on Wildlife: It is extraordinarily difficult to assess
the status of wildlife on the Red Lake Indian Reservation. Fluctuations
in numbers of muskrats may or may not be meaningful, for record-keeping
may not be accurate, the price of pelts or number of trappers varies from
year to year, and, even if other factors remain constant, it is known
that muskrat populations fluctuate (Errington, 1962). Errington considered
the Red Lake Reservation to have the best muskrat population along the
Red Lake River when he visited the area in 1920 (see Aesthetic Value
2.6 Environmental Setting). It does appear that there has been a tremen-
dous decline in muskrat populations since 1951, and that, although popu-
lations may be rising, the low harvest this year (1972) suggests that
such may not be the case. The low numbers of deer also pose problems.
(Is hunting pressure too great, are habitats becoming unsuitable, or is
some unknown factor operating, such as disease? If one were to guess,
one would perhaps choose the first two alternatives, but it is clear that V
additional data are needed to be certain.)

4.35 The decrease in marsh habitat must certainly have affected water-
fowl populations, especially during the breeding seasons. Although no
records have been located in reference to such populations, -it is virtually
certain that 20,000 to 25,000 acres of marshes must have provided brooding
territory for thousands of ducks, geese, and other waterbirds. Restora-
tion of part of the marshes may be beneficial for waterfowl unless exter-
mination of breeding and brooding populations occurs to such an extent
that birds native to the area are exterminated and "outsiders" move in,
only to be exterminated also. The need for wildlife management is great.

4.36 Effect on Cultural and Economic Systems: There appears to be direct
connection between loss of trapping income and the work done on the Red
Lake River by the Corps of Engineers. It is important to note that
tribal authorities and members perceive a direct connection and appear to
hold the Corps responsible for the loss of habitat, and hence, loss of
fur harvest and income.

4.37 Responses to trapping questions were not as emotional as those
connected with fishing. This may be because the connection between the
construction of the dam and the effect on trapping can be made logically
and rationally by members of the tribe.

4.38 Loss of income from guiding and from shooting waterfowl probably
resulted directly from the draining of the wildlife habitat that was
caused by the work on the Red Lake River. Restoration of wildlife habi-
tat with efforts to restore wildlife, especially waterfowl, would have
a positive effect on the attitudes of the residents. The strength of
residents' negative beliefs and perceptions appears to be directly
related to income sources.

Impact of Restoration Efforts (Marsh Reflooding)
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4.39 Reflooding of the Zah Gheeng Marsh: The marsh restoration project
in the Zah Gheeng area near the outlet has been successful in returning
approximately 3300 acres to wildlife habitat and has thus reduced the
detrimental impact of the earlier project. This is approximately one-
sixth of the former extent of the marsh. The remainder of the Zah Gheeng
Marsh area is now practically unproductive and useless: often too wet
to farm, usually too dry to support vigorous waterfowl and fur-bearer
populations, and a potential fire hazard. I

4.40 A survey and plans drawn up by the United States Fish and Wildlife
Service suggest strongly that 10,000 to 15,000 acres of presently dry
marshes could be restored to a semblance of their original state by the
erection of low dikes and use of outlet controls for the extensively
drained marshes east and west of the large "off-take" drainage ditch
extending northward from the Red Lake River at mile 175.5 to State Highway
No. 1. (The "off-take" ditch receives some water from an area north of
State Highway 1 which has been developed as wild rice paddies.) By
raising the level of the road along the ditch, building dikes along four
presently drained areas (two on the east side of the road, two on the
west side), and equipping the dikes with control gates, approximately
10,000 acres could be inundated under 2 feet of water. The areas
involved are in townships 152 and 152N, ranges 37 and 38W. It is assumed
that wildlife habitat would be significantly improved by such a project,
and downstream flow of waters which enter this area from the north would
be better controlled.

4.41 Concrete Weir on the Red Lake River: The original control structure
at mile 178.8 on the Red Lake River was built in 1951. This rock and
brush weir was designed to maintain high river levels upstream. However,
in a few years th- failure of this structure was evident. Settlement
and erosion had rendered the structure ineffective; low river stages and
the draining of adjacent marshes had been the result. As a result, the
Corps of Engineers rebuilt the structure in 1958. The rock and brush
weir was replaced with a concrete weir which, it was expected, would
resist settlement and erosion, and which, according to hydraulic analysis
(U.S. Department of the Army, 1957b, page 9) would raise the river to
levels equal to or higher than natural river levels in the unchannelized
reach immediately upstream. Following inspection by the Corps of Engineers
and other personnel in 1963 it was reported that the structure had been
effective in restoring the marshes adjacent to the river in the unchan-
nelized reach (U.S. Department of the Army, 1965, paragraph 13). This
opinion was also expressed )y the U.S. Fish and Wildlife Service and the
Bureau of Indian Affairs (U.S. Department of Army, 1965, Appendix E).

4.42 In 1973 the contractor (North Star) reported that this was no
longer true. In its report to the Corps of Engineers, North Star said,

4
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"Examination of the channel control structure (weir) at mile 178.8
on the Red Lake River by means of aerial photographs and during
site visitation in January 1973 raises questions as to the purpose
of this structure. It appears that the weir succeeds in raising
the water level to the extent that it broadens the river bed to the
east, but it does not contribute significantly to restoration of
marshes north and south of the river bed. Several residents and
persons acquainted with the area stated that adjacent marshes are
affected only slightly ;y the weir."

This view is also shared by University of Minnesota Agricultural Extension
Agent Floyd W. Jorgensen, who has been operating the regulated marshes
for many years. At the present time, the ieasons for this apparent deter-
ioration of conditions has not been determined.

4.43 Impact on River Water Quality: Operation of the water level of the

marsh at a fixed level would probably not have a detrimental effect on
the water quality of the river. Some changes similar to those cited in
the sections on water level and water quality of the reservoir could
occur. Ammonia and total Kjeldahl nitrogen would be expected to be high,
but phosphorus, total solids, and metal ion concentrations would not be
expected to increase.

4.44 Impact on Tribal Residents: Efforts to restore the land to its
original condition are noticed by tribal leaders and residents and are
an important determinant of their attitudes toward the dam. Such efforts
indicate to many tribal members that the Corps is concerned with rectify-
ing what they consider to be wrongs done to their reservation.

4.45 Several of those interviewed mentioned efforts that had been made
toward remedying two of the negative effects of the dam. In particular
one project was mentioned--the reflooding of part of the area to restore
it as a wildlife area (called the Zah Gheeng Wild Life Area). Some
expressed confidence that these efforts are restoring much of the wildlife,
ducks, muskrats, and mink whose numbers were severely depleted with the
loss of the marshland.

4.46 Others, however, felt that the restoration effort encompasses such
a small area that it is "almost meaningless". They consider the fish
ladder to be particularly ineffective, and some expressed the idea that
a bypass should be constructed so the fish could get back to the lake
from the river. Generally, however, people seemed to feel that
the effort to restore the wildlife area was commendable and generally
successful, but inadequate in extent.

Impact of the Dam on Ricing

4.47 Since the reservoir and the marsh area were not significant rice-
producing areas prior to the construction of the control structure and
channelization of the river below the outlet, it is probable that only
minor effects were felt on ricing.
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4.48 Most tribal members interviewed appeared to consider ricing as an
unreliable source of income. However, many members were interested in
commercial ricing, which is a relatively new economic venture, and seem
to feel the connection between water level and commercial ricing was a
technical question. The effect of the dam on natural ricing is perceived
by tribal members as minimal.

Impact of the Project on Recreation

4.49 Most of the residents of the Red Lakes area stated that they did
little or nothing in the way of recreation. The most frequently men-
tioned activity was sports such as baseball and basketball. A few Red
Lake Reservation residents mentioned swimming as a customary recreational
activity; none mentioned boating as having a recreational aspect.
Fishing for most Indians is seen as a source of income and, therefore,
is not generally considered a recreational activity.

4.50 Although the impact of the dam on recreational activities of the
tribal members has not been great, some members of the tribe believe it
has negatively affected recreation. Some tribal members believe the dam
is responsible for poor swimming conditions because of low water quality.
However, biologists see no connection between the dam and water quality.

4.51 Before the river was straightened, it was not as accessible to
fishermen as it is now. The banks along the river now provide easy access
to the river. Permits to fish are now sold to non-Indians. Although
there are still many fish in the river, it was stated that fishing is
not as good as it was before the project was completed, and that the
fish caught now are much smaller. Several members of the tribe believe
that either the dam or the river straightening significantly affected
sport fishing in the Red Lake River. With this one exception, recreation-
al changes appear to be unrelated to the existence of the dam.

Impact of the Project on Agriculture

4.52 The imm-diate benefits of the project included the protection
from 10-year frequency floods of about 15,000 acres of cropland along
the Red Lake River and 21,000 acres along the Clearwater (see exhibit 34).
Total cropland receiving some degree of potential flood damage reduction
totaled about 25,000 acres along the Red Lake River and 44,000 along
the Clearwater. The original project also improved local drainage and
promoted agricultural development. Development in the Red Lake River
drainage area took place in the eastern third of Pennington County,
Minnesota, and on the western edge of the Red Lake Indian Reservation.
The extent of this development has not been accurately quantified. On
the Reservation only a handful of farms were developed. In the Pennington
County area, however, in about 72,000 acres of drainage area, about 2/3
of this total is now cropland, or about 48,000 acres, most of which bene-
fits from flood reduction and/or improved drainage.
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4.53 Measuring these benefits in 1974 dollars is difficult. It was
estimated (circa 1950) that the original project would reduce annual
flood damages from $30,700 to $4,800. At late 1973-early 1974 farm
price levels this would amount to a reduction from potential annual
damages of $69,000 to $10,800, an annual savings of $58,200. This
figure, of course, does not consider the post-1950 development of unused t

land due to improved conditions. A conservative estimate of all present
flood-control based on the facts that (1) land use on privately owned
farmland is about the same as before the project, and (2) the amount of F
land now i lyrivate ownership has increased by a factor of approximately
16 percent , yields a value of $67,500 in estimated present annual
benefits. A similar analysis of benefits along the Clearwater River shows
an estimated annual benefit of $82,000. A conservative estimate of the
total flood control benefits for the project, then, would be around
$150,000 per year.

Impact of the Project on Urban Areas

4.54 The cities of Crookston, East Grand Forks, and Thief River Falls
have relied on the Red Lake River for water supply since before the
project began. River water is also needed for industry and power in r
these cities. The surrounding farmland uses the water for livestock and
irrigation. Since 1951 the natural streamflow of the river has surpassed
these demands. However, there were years (in the 1930's) when the supply
of water was insufficient. In recent years there have been rare occasions
when river flows were extremely low, although never less than the demand.
This had aroused considerable amount of concern among city governments
and industries which use the water. Thus, while no water supply benefits
have been tallied for the project, the potential of such benefits accruing
in the future exists, and is greatly appreciated by the potential bene-
factors.

4.55 Pollution abatement is another goal of project operations. In
addition to agricultural sources, the cities of Crookston, Fisher, Red
Lake Falls, St. Hilaire, and Thief River Falls discharge treated sewage
into the river. During periods of low flow the potential exists for
significant deterioration of water qulaity in the river. Such deteri-
oration is a potential threat to downstream municipal water supply, as

well as channel environment. Although streamflow augmentation has not
been needed in the past, the potential benefits of this aspect of project
operations is understood and appreciated in the cities that rely on river
water for drinking, or use the river as a recreational resource.

4.56 The city of Crookston has a flooding problem. One-third of the
town is situated in low flood-prone areas. Levees now protect many of
these areas to a certain extent. Damage is usually confined to basement

(i)
1939 private land ownership 85.8 pct, vs. 1970 pvt. ownership 98.5 pct.
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flooding in these low areas. If a major flood were to hit the city, a
reduction in discharge at Red Lake might be of some help. However,
the effects would be slight. Outflow from Red Lakes does not contribute
more than 5 percent of the total streamflow at Crookston during a major
flood.

5. ADVERSE ENVIRONMENTAL EFFECTS WHICH COULD NOT BE AVOIDED I

Original Project:

5.01 The more long-lasting impacts of the original project have been
identified and discussed at some length in preceding sections. These
include the extensive drainage and destruction of marshland habitat, the W

decline of sport fishing on the Red Lake River, decrease in waterfowl
and wildlife population, decreases in hunting, trapping, and guiding,
and the income derived therefrom by local residents. Channel sections
that were cut off by channelization underwent a permanent environmental
change (river to pond), as did those areas where a new channel was cut
(pasture, woods, etc., to river). These environmental changes could not S
have been avoided without making major changes to the original project
plan.

5.02 There were also short-term adverse impacts of the project. The plant
and animal communities which were disrupted by construction activity have
since recovered, except in those areas where their habitat was permanently P
altered. Some of the marshes which were dried out have been restored.

Temporary air and water pollution created by heavy machinery have dissi-
pated without leaving permanent damages. It should be noted, however,
that despite the general recovery of river and bank ecology, some of the
scenic value of the wild river was permanently lost to channelization.

S

5.03 In view of the adverse environmental impacts caused by the original
project, it is understandable that a generally negative attitude toward
the project persists among the residents of the Red Lake Indian Reserva-
tion. For example, many Indians feel that the dam is to blame for reduc-
tions in the commercial fish harvest, despite a lack of evidence to support
this belief. These attitudes, along with the damages which formed them, .
could have been avoided only by major changes in the original project
plans.
Project Operation and Maintenance:

5.04 Present operation of the reservoir permits continuing fluctuations
of water levels in the Red Lake. The principal purposes of the operation
of the reservoir are flood control and water supply. To meet these pri-
mary objectives, the adverse effects of both high and low water levels
will unavoidably be felt. However, project operations are not completely
indifferent to the water level problem. First of all, when a serious
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water level problem is anticipated, operations are designed to mitigate
the problem. Second, normal operating pool levels were chosen to reduce
the impact of fluctuations to a minimum. Finally, the frequency of
damaging high and low water levels will probably be reduced compared to
the natural frequencies which prevailed before the project. Clearly,
however, there is a certain amount of water level fluctuation that is
unavoidable, unless the flood control and water supply objectives of the
project are to be ignored; and even then, fluctuations would be signifi-
cant. ~r

6. ALTERNATIVES TO PRESENT PROJECT OPERATIONS

No Project Operation and Maintenance:

6.01 This alternative presumes that the control structures can be fixed
in such a way as to approximate natural conditions before abandonment.
This would avoid any immediate disaster resulting from overfilling or
emptying the reservoir. The Corps would save about $29,000 per year
based on an average of expenses in the past four years. However, flood
control benefits of $67,500 or more would be lost. Moreover, the fre-
quency of very high or low water levels would probably be increased. The
prospect of eventual breakdown of the abandoned control structures due
to non-maintenance would pose a threat of calamity to most residents in
the Red Lake River subbasin.

Priority Regulation:

6.02 It would be possible to operate the reservoir giving priority to
the maintenance of water levels most beneficial to the lake environment.
This kind of operation would somewhat reduce the problems associated
with abnormally high or low water levels. The flood control benefits
presently derived from the project would consequently be lost, as would
the potential benefits of emergency water supply. This loss would far
exceed the comparatively slight advantage of priority regulation.

Raise Normal Operating Lake Levels:

6.03 It has been suggested that the outlet structure might be used to
slightly raise the level of the reservoir above the 1174 foot elevation.
The intent here would be to increase the production of northern pike in
marsh areas. If the spawning areas in the adjacent marsh areas could be
maintained at relatively high water levels northern pike population might
be increased. On the other hand, one must ask whether the commercial
value of the northern pike is sufficiently high to justify changing the
water level. The northern pike usually constitutes less than 10 percent
of the total harvest of all species and frequently less than 5 percent
(Smith and Krefting, 1953). Thus, any slight increase in northern pike
production would probably not have a significant economic impact and hence
invalidate any large-scale water level manipulations for this purpose.
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6.04 The effect of raising the lake level 1 to 2 feet would probably
have little effect on the spawning beds of yellow perch or whitefish
in the lake. At present, the level is raised from about 1174 to about
1174.5 feet in the spring (April or May) for flood control purposes.
These manipulations appear to have little effect on walleye spawning
since it takes place in rivers, or on the yellow perch or whitefish which
spawn in the shallow water on the south and west shores of Lower Red Lake.
However, because this topic appears to be of special concern, additional
studies at the time of spawning using radio-tracking techniques could
perhaps be used to provide the necessary information.

6.05 Increasing the normal pool elevation above the normal operating
range of 1173.5 to 1174.5 feet is a possible alternative only if the
potential effect of increased water level is studied to determine prop-
erty damage that might result. Only limited development has taken place
along the shore of the reservoir, but periodic high water levels are a
problem for a limited number of individuais and resorts. It would thus
affect the resort industry along Upper Red Lake and the private lakeshore
property there.

6.06 During 1957, damage claims were filed by property owners on Upper
Red Lake when the reservoir reached 1175.4 feet during early July. Since
1957 the lake has reached levels of 1175.5 to 1176 in 1962, 1966, 1969,
and 1970. Thus, higher water levels have commonly occurred. No major
increase in water level is presently :erommended since property damage
would occur and the holding capacity of the dam during periods of flood
would be reduced.

6.07 If the operational level of the reservoir were increased from 1174
to 1175 feet, the surface area of the lake would increase from 288,880
to 291,500 acres. The increased surface area would cause an average
yearly evaporation rate of 7.6 cfs or reduce the discharge from the
reservoir by 1.9 percent. If an operational level of 1176 were considered
the increased evaporation loss would reduce the average discharge by 3.4
percent. Deterioration of water quality by mineral salt buildup through
concentration would not be expected under these conditions since the
flushing time for the reservoir would not be appreciably increased.

6.08 From the standpoint of water quality, the operation of the reservoir
at 1173.5 to 1174.5 feet is sound. Should a change to operating the reser-
voir at a higher water level be contemplated, extensive studies of the
water quality of the low-lying bogs, their drainage water, and the water
table should be conducted prior to any change in the current operating
regime.

Lower Normal Operating Lake Levels:

6.09 Lowering the water level to 1173 or 1172 or below could have adverse

effects on the spawning beds of lake-spawning yellow perch or whitefish.
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The time of year at which these drawdowns would occur would be critical.
For example, if the lake levels were dropped 2 feet while the ice was 5
still present at thicknesses up to 30 inches, this could well scour the
spawning beds. Similarly, if lake levels were dropped while the northern
pike were still in the marsh areas adjacent to the outlet, these fish
would be prohibited from entering the lakes.

6.10 If operation of water levels were required below 1174 feet in the
summer, the Upper Lake could suffer adverse effects since its mean depth
is 3.5 feet. Recreational boating could become a problem, especially
in the shallow area near Waskish where most of the public use of the lake
originates. The mean depth of the lower lake is 18 feet, but extensive
areas of shallow water on the southern shore near the towns of Redby and
Red Lake would cause navigation problems for the residents of those towns.

6.11 Water levels markedly below 1174 feet would reduce spawning areas
for yellow perch and whitefish. Although the whitefish do not constitute
a major portion of the catch, it is of some economic importance to the
fisheries. The yellow perch is of primary importance in the food chain
of the walleye. Reduced perch populations could cause reduced numbers or P
reduced growth of the walleyes of the reservoir.

6.12 Any decrease in operating levels would increase the storage capacity
of the reservoir. However, in view of the potential damages which may
result from such operation, this alternative does not appear to be econom-
ical. It would also probably violate the conditions established by the
Red Lake Band of Chippewa Indians when they agreed to the use of their
land and water for the original project (see exhibits 31, 32 and 33).

Lower Normal Operating Levels of Marshes:

6.13 Corps planners once proposed that the water levels in the regulated
marshes be lowered in the fall and winter before refilling to maximum
pool. It was later felt that this would dry out established muskrat
houses, making the animals vulnerable to desiccation, starvation, and
freezing temperatures. This would probably affect, also, the animals
that prey on muskrats, conceivably leading to the reduction of entire
animal populations. Fall drawdown of the marsh was considered as an aid
to waterfowl feeding; however the potential harm to muskrats seems to
outweigh this consideration. Any permanent reduction on marsh operating
levels would be harmful to marsh ecology, and would tend to reverse the
progress of the Corps restoration effort.

6 Embellishments:

6.14 Many ways have been suggested to aid in the understanding of prob-
lems and improvement of conditions in the project area. None of these
suggestions actually calls for any fundamental change in present operation
and maintenance procedures.
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6.15 Suggestions to Improve Red Lake Fishery: The topic of most concern

among the Red Lake Indians interviewed was the recent lack of success in
their commercial fishing. Records show extreme fluctuations in catches
in the past which have also caused great economic problems among the
Indians. Their most frequent mention of a cause for this was that the

fish are seen going down over the dam and never coming back up. Develop-
ment of the Red Lake fishery would be the responsibility of the U.S. Fish
and Wildlife Service.

6.16 Due to the inadequacies of the short-term limnological sampling
program that was a part of this study and review of the literature
relating to the commercial fisheries in the Red Lakes, it may be wise to
pursue more complete data to learn enough to actually help the fishery

to improve.

6.17 The water quality might be monitored over a period of 2 to 3 years
to encompass any seasonal or annual changes that might occur. This would

be of special importance in identifying the seasonal changes in phyto-
plankton and water discharges that enter the lake from the wild rice
paddies. Such a long term study would permit one to check on the alleged

increases in algal growth which occur during the summer and, according to
several residents of the Reservation, have reached nuisance proportions
during the summer. In future algal studies, a plankton net might be used

to permit comparison with samples collected during the summer by Knapp
(1960). Simultaneously, a grab-type plankton sampler could also be used
to counteract the sampling errors inherent in the use of the net-type
sampler.

6.18 It would likewise be highly desirable to include measurements of
rwes of biological productivity, by use of the chlorophyll method or the
C technique.' Such techniques would enable the investigators to obtain
a more precise estimate of the trophic (nutritional) status of the lakes
and the rates of photosynthesis that take place.

6.19 To investigate the outmigration of fish from Lower Red Lake, radio-
tracking studies on the movement patterns of the commercially important
species might also be included on the expanded project. Because spawning
sites for walleye are of special concern, additional studies in the spring
and at spawning time using radio-tracking techniques could perhaps be
used to provide additional information on this point. The effect of
winter drawdown of the lake level on fish spawn might be investigated.
It has been suggested that the spawn may either freeze or be harmed mechan-
ically by ice if the levels are low and the winter temperatures excessive-

ly low at the same time.

6.20 Tangible efforts such as structures for returning the fish or pre-

venting their going over the dam are being investigated. A physical
device, such as a channel or fish trap which would allow fish to return
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to the lake may be necessary to alleviate this concern of tribal members.
These efforts could be accompanied by information campaigns to tell the
tribal members what has been done. This construction could be accom-
panied by an effort to explain the purposes of the mechanism and call
attention to it. It is possible, during the time since the last fishway
was built, that changes in design of fish ladders may have improved their
success. This should be looked into, if this option is acted upon.

6.21 Suggestions to Restore Former Marsh Productivity: During interviews
with the Red Lake Indians, the good results of the Corps' restoration
of one-sixth of the Zah Gheeng Marsh were well-recognized, but many
comments were also made that the marsh used to be still more productive.
Further attempts could be made to restore the remainder of the marsh
which was drained by the Corps channelization project on the Red Lake
River. The regulation of Red Lake discharges into the marshes is con-
trolled by the aforementioned extension agent, but final control of lake
levels (hence marsh levels) rests with the reservoir regulating section
of the St. Paul District Corps of Engineers.

6.22 A survey and plans drawn up by the United States Fish and Wildlife

Service suggest strongly that 10,000 to 15,000 acres of presently dry
marshes could be restored to a semblance of their original state by the
erection of low dikes and use of outlet controls for the extensive drained
marshes east and west of the large "off-take" drainage ditch extending

* northward from the Red Lake River at mile 175.5 to State Highway Number 1.
By raising the level of the road along the ditch, building dikes along "
four presently drained areas (two on the east side of the road, two on the
west side), and equipping the dikes with control gates, approximately
10,000 acres could be inundated under two feet of water. The areas in-
volved are in townships 152 and 153N, ranges 37 and 38W. It is assumed
that wildlife habitat would be significantly improved by such a project,
and waters which enter this area from the north would be better controlled.

6.23 Much of this land could be restored as marsh, a small amount might
be used for conventional farming, and portions of it might be success-
fully used for grazing, Christmas tree farming or lumber. Upland game
habitat might also be developed.

I

6.24 Based on other data it appears that the muskrat is making a come-
back and that as larger areas of the marsh are restored, tribal members
will realize greater benefits from the dam and work on the Red Lake River.

6.25 In general, the Reservation residents interviewed would like to
have their original marshland restored so that waterfowl and fur-bearers P
would increase in numbers, thus contributing to the tribe's income and
food supply.
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6.26 Long-term studies of vegetation and wildlife in the marsh could be
made. There is a serious need for comprehensive studies on restored
marsl ind in order to assess the success of restoration projects. The
role ot aquatic mosses and other vegetation in water retention on exten-
sive marshes should be carefully examined and considered as a possible
means of water management in the Red Lake area.

6.27 The three resolutions passed by the Tribal Council in 1947, 1948, S
and 1949 (see exhibits 31, 32 and 33) leave little doubt that the Indians
allowed the Red Lake Project construction in the Reservation only on the
condition that most of the marshes would remain in their generally flooded
condition. The restoration of approximately 20 percent of the original
marshes has been remarkably successful. However, such massive natural
trauma cannot be expected to mend within the interval of 6 or 7 years,
and continued reevaluation and study of the affected areas is certainly
indicated.

6.28 The four water-depth gages used in the Zah Gheeng Marshes do not
correspond to each other or to the gages at the outlet dam. This makes
calculations very cumbersome when the need for appropriate adjustments 3
in the water level is being assessed. The adjustment of the gages is
one possible action which could be taken that would help in present
marsh management and would be relatively easy to correct.

6.29 A better form of keeping records of fur-bearers and waterfowl on
the marsh might be devised. At present, it is extraordinarily difficult
to assess the status of wildlife on the Red Lake Indian Reservation.
Fluctuations in numbers of muskrats may or may not be meaningful, for
record-keeping may not be accurate, the price of pelts or number of
trappers varies from year to year, and even if other factors remain
constant, it i known that muskrat populations fluctuate.

V
6.30 A land and game management plan might be established for the
Reservation with the help of the Department of Natural Resources. The
need for background information which would make it possible to establish
a long-range plan for land use on the Reservation is great. The local
District Conservationist suggests that as much as 50,000 to 60,000 acres
on the Reservation could be used for growing wild rice. Some land could "

be used very satisfactorily for grazing. He believes that there should
be a topographic survey of the whole area, done on a 1-foot contour
interval, in order to select areas for rice, grazing, upland game habitat,
waterfowl habitat, Christmas tree production, lumbering, and other uses.
(Maps currently available have only 50-foot contour lines. Better mapping
is in progress, but none on greater than a 10-foot contour is known of '
at this time.) Fires must be controlled before tree plantations near
the dry marshes can be expected to be productive.

6.31 One of the most serious problems confronting the fur and game species
of the terrestrial and marsh environment concerns the lack of ways to
effectively enforce a game management plan. In the past, the abundance S
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of natural habitat, limited human population and access to marshes,
and less efficient weapons and ammunition combined to create a situation
in which year-round hunting pressure was no problem. Today, conditions
are quite the opposite and there is a desperate need to protect water-
fowl, large game, and other fur-bearers from hunting and trapping, largely
during reproductive seasons.

6.32 The tremendous decrease in wilderness marshland, the relatively
easy access made possible by motorized vehicles (including boats, snow- r
mobiles, aircraft, and all-terrain vehicles), and more effective weapons
all exert excessive pressure on animal populations. The creation of more
wildlife habitat will not necessarily increase the number of animals
unless significant changes are made in hunting and trapping practices.
Several reports and interviews attested the fact that unwise practices
placed burdens on waterfowl and other wildlife in excess of what the pop- '

ulations could bear.

6.33 An attempt could be made to increase understanding of ecology and,
especially, game management. The Red Lake Indian Reservation contains
a large segment of one of the most extensive marshlands in the United
States; those persons who live closest to this remarkable habitat should -
have a broad understanding of its wildlife values and its vulnerability.
A wisely and carefully undertaken educational program incorporating cul-
tural values and conservation concepts could help in effecting some
changes.

6.34 Suggestions to Maintain Pre-ent Good Water Quality in the Lakes:
Although the small amount of data collected recently is too scanty to
support firm conclusions, the Red Lakes water quality is probably good
for its present uses. Several Indians, however, commented on the presence
of floating dead fish, and algae on their fishing nets when asked whether
they had noticed any changes in the quality of the Lake water since the
dam was built. Efforts could be made to monitor it for changes which P

might adversely affect the fishery. A water quality monitoring program
for all Corps of Engineers reservoirs in the St. Paul District is under
consideration.

6.35 It is not wise to place a great deal of faith in comparisons of
the 1932 to the 1962 or 1972 water quality data, since weather data,

*" time of year, and approximate location of the 1932 samples are missing.
If some assessment of change is to be made, a more extensive search of
the literature could be undertaken to find more data, if they exist. Even
the 1972 samples do not properly assess current water quality; sampling
should be extended over a greater length of time and expanded to include
the major streams entering the reservoir.

6.36 The development of pastureland for beef cattle and development of
land for the wild rice industry have occurred during the past 10 years in
the watershed. The potential for changes in water quality of the shallow
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Red Lakes accompany these developments since an increase in nutrient load
could result in increased production of algae. Admittedly, increased
algae production may result in increased fish production, but the poten-
tial for this algae to reach nuisance proportions is quite high. The
reservoir is one of the major walleye-producing lakes in a State known
for walleye production. Monitoring of biological, physical, and chemical
parameters could be initiated on the reservoir to detect any adverse
changes that may be occurring with changes in land usage.

6.37 Because of the danger of adverse effects to the lake from harmful
chemicals and possible high nutrient levels, wild rice paddies could be
cultivated without pesticides and with a very conservative use of fertil-
izers. Although lower production of rice may result, the maintenance of
a high quality of water for the fishery in the Red Lakes should more than
compensate for this practice. '

6.38 Another problem related to the water quality (and aesthetics) of
the lakes is the occasional accumulation of floating debris on the up-
stream side of the dam. The presence of a small amount of debris would
probably have little harmful effect on aquatic organisms by-depressing
the dissolved oxygen concentration, since it is maintained near satura-
tion by the mixing effect of winds. It may, however, reduce water quality
in other ways, and a few complaints have been made on its appearance.
Perhaps the dam tender could be responsible for its removal as it accumu-
lates.

6.39 Suggestions to Reduce Potential Damages: High water levels on the
Red Lakes, in combination with wind, will produce a great deal of damage
if development of the shoreline proceeds without planning and zoning.
Flood protection of downstream farmlands and communities must not be ob-
tained at the expense of upstream or lakeshore damage. Thus, greater
thought should be given to flood-plain zoning on downstream floodplain
lands. Other long-term solutions along the Red Lake River should also be
sought. Zoning responsibilities would be on the Reservation organization.

6.40 Another alternative would be to study past weather and flooding
data with respect to the presence of the Red Lake Dam. It is interesting
to note that, of the eight major floods on the Red Lake River since 1880,
one occurred in 1950 and five have occurred since that time (1962, 1965,
1966, 1967, and 1969). Surely this is no simple problem dependent upon
only one or two variables: there are serious deficiencies in data regard-
ing elevations, flow rates, and precipitation in precisely defined seg-
ments of the Red Lake River watershed. The question that may be approached
with appropriate caution is whether the water-retaining potential of the
vast moss-filled marshes adjacent to the Red Lake River was considered
before the inception of the Red Lake Project; did the inadequacies of the
Red Lake Project in fact contribute to the flooding potential of the Red
Lake River rather than reduce it? More information may be needed on this
subject.
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7.0 THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Red Lake River and Zah Gheeng Marsh:

7.01 The propriety of the Corps of Engineers operation and maintenance
activities in the Red Lakes area must be weighed against the potential
damage incurred to any or all of man's life support system-the biosphere-

thereby guarding against the short-sighted foreclosure of future options
*or needs. Past, present, and proposed actions and their associated

impacts must be considered not only in relation to the specific lake
plain affected but also to the greater area and public served by the
project.

7.02 In pursuit of greater agricultural productivity this project was
conceived and undertaken in 1948. Clearly, the natural resources of the
Indian lands assigned to future agricultural development were undervalued.
Both the Government and local leaders overestimated Indian interest in

.0farming. The judgement that farming would better support the local popu-J
lation proved to be either faulty or, perhaps, premature.

7.03 In the case of the dried-up marshlands the logical question arises
as to whether all or part of the land should be saved for future agric-
cultural development, or should it, in response to the present needs and
preferences of the local inhabitants, be restored. In making such a
judgment the potential value of redevelopment must be assessed with due
consideration to intangible values. The success of the Zah Gheeng Marsh

Restoration Project indicates that eventually these damaged lands may be
restored to full productivity, whether it be natural or agricultural.

Upper and Lower Red Lakes:

7.04 The principal use of both lakes is for flood control and water

storage and the stabilization of the lake levels. To achieve this goal,
the resulting fluctuations in water levels may influence other uses of
the reservoir. At the present, we have the best fishery in terms of

* maximum sustained yields at the present water levels as regulated by the
flood control structure. Any increases in water levels will probably -

have little effect on spawning beds or feeding areas, while decreases
from the 1174-foot elevation would damage spawning areas in the spring.
The fluctuations in the fishery appear to be the result of factors which
influence the year class strength of the fish populations and also the

* interaction of populations of game and forage fish.

7.05 Any minor increase in levels of the reservoir should have little

effect on the use of the lake for boating, but any marked drawdown would
make the launching of boats difficult by extending the exposed shorelines.
Similarly, drawdowns would also hinder boating in the shallower Upper Red
Lake where there are extensive submerged sandbars which can catch the
shafts of outboard motors.
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7.06 When one considers the flat topography of the watershed and the
multiple uses of the lakes for fish production and recreation, the initial
construction of the structure was wise and the dam is presently maintained 5
at about the only feasible level consistent with these multiple uses.

8. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES WHICH
HAVE BEEN INVOLVED IN THIS ACTION SINCE IT WAS IMPLEMENTED

8.01 Use of and wear on equipment used in the construction can never be
recovered, as well as building materials, labor, fuel, and the land on
which the structures are located. The land thus committed to the main
dikes totaled about 77 acres. Additional land totaling 12 acres was com-
mitted to construction of tieback dikes in the Zah Gheeng Marsh area, and
disposal along its banks of material dredged from the Red Lake River.

8.02 As far as the marshes are concerned, it is possible that extensive

restoration can be successfully undertaken. One way would be to restore
the River to its original channel, as most of the Reservation residents
interviewed would prefer, but if this is infeasible, the loss of its
original meandering, slower velocity and larger fish would constitute
an irreversible and irretrievable commitment of resources. The period
of years which have passed since the 1948-1952 project have undoubtedly
brought forth severely diminished wildlife species. However, much could
be done to rectify this situation.

8.03 There appear to be no irreversible or irretrievable commitments of

resources related to the commercial fisheries or to the production of wild
rice which were involved in this action.

J

8.04 Because cultural resources in this area are so directly dependent
upon natural resources, the reduction of wildlife has diminished local
human resources, and will continue to do so until further marsh restora-
tion has been accomplished.

9. COORDINATION

9.01 This document was drawn largely from a study by North Star Research
and Development Institute, under contract with the Corps of Engineers.
No organized public participation preceded its writing. However, exten-
sive interviews were conducted with residents on the Red Lake Indian
Reservation and others familiar with the area.

9.02 The reservoir and regulated marshes are operated by the Corps of
Engineers in cooperation with the Bureau of Indian Affairs and the Fish
and Wildlife Service, U.S. Department of the Interior.
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* 9.03 The following agencies, interested groups and individuals were
sent copies of the draft environmental impact statement for comments and
review:

*U.S, E~nv i r oon t a rrotection Agency
..ieart;ICiit. of Agricuilture

U. S . Dcpa r in tof Comme.Crce

U. 8. Depa,,rtienjt o-f ]Ilalthi, EduICati on and Wel fare
U.S. De pa L t~c vr i)t f Hlous ing and Urban Develop~men t
U.S. ])epar(tment ol the i-ntcrioir
U.S. Dep;ortmca-,t of Tranportation
Advisory Cooiwi 1 on lli,tori c Preservat.ion
Uppcr Iliis i- i pp River Bas in Ccnnni s;i on
tipper Missi~piRiver Conservation (oimntte
H! 'Ni mota Departmen t (if Ag -ci culI tuirev

* Iii~1c~UIDcpai. t%.nnt ef Economic Duve,.,Tpment
Mi nn1Csota~ )cid itment of Hfeal. th
i in c ()ia b~t i--r*.mc.nt of Naturail Resources

*Minnesota D)cpartrnenit of Public Safety
* Mirnnesot:I Envi ronvnonrtal Qual ity' Council

Minnesota Highway Department
Minnesota H1is torical SocietLy
Minnrsot a Polluttion Control Agency
Minnesota Resources Comission

* Minncesota State Archeologist
Minnesota State Park Commission
Minnesota State Planning Agen,,
Minnesota l6uter Resourcus Board
Minnesota -- Wisconsin Boundary Area Commission
Red Lake Biver Basin Planning Comnxision
Red Lake Wtershed District
Red Lak'e Band of Chippewa Indians
Ducks Unlimitedl, St. Paul, Minnesota

* Fri ends of the Ear iii, Minnesota Branch
Izaak Walton League, Minnesota Division
Minnesot3 Conservation Federation
Minnesota Environmental Cont rol Ciii z:ns Assoc iation
Minnesota Pheasant U~nlimi ted, Minneapolis, 11innesota
Minnesota Public Interest Resi-:-rch Group
National Audubon Society, North Midwes t Regi onal Off ice

* Northlern Lrvi roLUDmetal (;OUUC ii
* Sierra Club, Northi Star Chiapter

Soil Conservati~on Society of Amrica, Minnesota Chapter
Agriculture Res-earch Center, University of Minnesota Technicyxi College,

Crooks ton
* Minnesota Association of Conservation Education

Minnesota Environmental Education and Rlesearch Association

* North Star Research amd Development institutc
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Dr. Dale 0. Anderson, Director, Water Resources Institute, North Dakota

State University
Dr. H. Fuchsman, Director, Center for Environmental Studies, Bemidji

State College
Dr. Richard Gray, Chairman, Fresh Water Biological Institure, University

of Minnesota
Reverend William Gustafson, Litchfield, Minnesota
Mr. Charles Herman, Washkish, Minnesota

Dr. Edmund Hibbard, Tri-College University, Center for Environmental

Studies, North Dakota State University

Mr. Floyd Jorgensen, University of Minnesota, Agriculture Extension p

Service

Dr. Daniel E. Willard, Institute for Environmental Studies, Madison,

Wisconsin
Environmental Library of Minnesota, Minneapolis
Legislative Library, St. Paul

9.4 Comments on the draft statement were received from the following

agencies and individuals:

Letter Page

U.S. Environmental Protection Agency 77

U.S. Department of Agriculture, Forest Service 79

U.S. Department of Health, Education and Welfare 80

U.S. Department of Housing and Urban Development 81

U.S. Department of the Interior 82
U.S. Department of Transportation, Federal Highway Administration 85

State of Minnesota, Department of Natural Resources 86

State of Minnesota, Pollution Control Agency (2 letters) 90-91
Bemidji State College 93
University of Minnesota, Agricultural Extension Service 94

H. Paul Friesema 98

5
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A

UP-

U.S. ENVIRONMENTAL PROTECTION AGENCY

Comment 1: We have completed our review of the Draft Environmental Impact .
Statement (EIS) for Operation and Maintenance Activities at Upper and Lower
Red Lakes, Minnesota. We have classified our comments as Category LO-2.
Specifically, this means we have no major objections to the proposed action
as described in the Draft EIS, but we believe more information should be
provided to more fully assess the total project impact.

I
We believe that the Draft EIS effectively identified adverse impacts which
have resulted from the original construction as well as the continued
operation and maintenance of the Red Lakes project. Programs for restoration
and investigation and monitoring of adverse effects were suggested in the
EIS (pages 52 through 57), but no definite plans for assuming the responsi-
bility therein was established. Therefore, further attention should be
given to developing programs which would minimize the decline in environ-
mental conditions which has occurred since the project was initiated.
Specifically, plans for restoration of the remaining effected marshland,
as well as for monitoring and mitigating adverse impacts on commercial
fishing and trapping should be provided.

Response 1: An investigation into the feasibility of some form of
mitigation of the adverse effects of the project is warranted.
Monitoring of the fishery and trapping activities would be the
responsibility of other agencies; however, the mitigative measures
would be planned in coordination with all concerned.

Comment 2: It should be explained if existing water quality in the Upper t

and Lower Red Lakes is in compliance with applicable State standards.

Response 2: It has been classified by the Minnesota Pollution Control
Agency. See paragraph 2.79.

I
Comment 3: Since any significant decrease in water levels could result - -
in adverse effects on both lake and marsh ecology, future plans for regu-
lation of lake and marsh levels should be explained. It was stated in the
EIS that a 10-fold increase in the wild rice industry would be required before
it would noticeably affect water level management of the reservoir. Con-
sidering the potential effects of algal growth due to high nutrient levels p
in rice-paddy discharges in relation to surface water resources, some pre-
diction of future rice paddy development should be provided. We concur

that local ricing development should be controlled and suggest that edu-
cational programs for fertilizer and pesticide use be conducted through the
State or Department of Agriculture.

U

Response 3: The area agricultural extension agent states that a potential - -

of 50,000 to 60,000 acres of wild rice paddies could be commercially
developed on the reservation along the Red Lake and Clearwater rivers.
This development would have no effect on the water quality of the Red Lakes,
but it could affect downstream water quality. No estimate of upstream rice-
growing potential could be obtained.
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I

U.S. ENVIRONNENTAL PROTECTION AGENCY (continued)

Comment 4: Finally, it should be stated in the Final EIS that while
water storage for regulation of streamflow may be considered a potential
beneficial effect of the project, such storage and water releases shall
not be provided as a substitute for adequate treatment or other methods
of controlling waste at the source. I

Response 4: Concur. Although dilution of wastewater was included as
a benefit of the original project, current State and Federal regulations
indicate that it should not be provided as a substitute for adequate
treatment or other methods of controlling wastes at their source.
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* I._ . . . . . .1 1 1 . 1 1 1 n n n l 1 I I l l ,

U.S. DEPARTMENT OF AGRICULTURE

Comment 1: Paragraph 1.17. Fluctuating water levels by means of opera- I
ting the marsh inlet and outlets would probably contribute to the total
production of the marsh because of nutrient releases from exposed.

bottom soils.

Response 1: Concur. The paragraph has been revised. I
Comment 2: Paragraph 2.73. The bald eagle and sandhill crane frequent
the area and should be considered rare. It is also likely that the
timber wolf (an endangered species) inhabits the area.

Response 2: The U.S. Fish and Wildlife Service recognizes two endan-
gered species in the area; the eastern timber wolf and the arctic pere- I

grine falcon. Operation and maintenance activities on the Red Lake

project should have no effect on these species.

* I

*
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U. S. DEPARTMENT OF THE INTERIOR

Comments 1: 1.9 Reservoir: The Battle River flows into Lower Red

Lake not Upper Red Lake as reported in the statement.

Response 1: The statement has been corrected.

Comment 2: 1.11 Marsh Outlets: We have been advised by Mr. Floyd W.
Jorgensen, University of Minnesota Agricultural Extension Agent, that under
normal conditions the north Zah Gheeng marsh area can be drained only back
into Lower Red Lake. Also, no stop logs or fish barriers were ever
provided.

Response 2: The problem of drainage back into the lake from te north
marsh is being investigated. There are stop log recesses in the marsh
outlet gates, but they have never been used. The only fish barriers "
on the marshes are at the inlets.

Comment 3: 1.18 Project Maintenance: This section needs further

discussion. We suggest that the following information should be included:

1. The frequency of inspections and the officials responsible 0p

for them.

2. A description of the type of maintenance problems likely

to occur and the methodologies for dealing with them.

3. A breakdown of the manhours and funds expended on the j
various types of maintenance activities annually.

Response 3: The information has been included in paragraphs 1.15-1.18
and exhibits 3 and 4.

Comuent 4: 2.73 Rare and Endangered Species: We suggest that the status
of t ,e eastern timber wolf in the project area be discussed.

Response 4: See paragraph 2.64. The eastern timber wolf and the arctic
peregrine falcon are two endangered species which inhabit the area.

Comment 5: 2.79 Historical and Archaeological: We suggest that further p
consultation be made with the State Historical Society to secure the opinion
of Mr. Russell Fridley regarding the eligibility of any known properties
in the Red Lake River Basin for ncmination to the National Register of
Historic Places and to obtain the recommendation of Dr. Elden Johnson
regarding the need for archaeological surveys of lands that might be
affected in the event that marsh restoration is undertaken in the future.

Further, any maintenance activities should be planned with a recognition
of the possibility that undiscovered historical and archaeological resources

may exist in the area.

Response 5: See paragraph 2.70 for a description of actions taken on p

historically significant items in the area.
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DEPARTMENT OF THE INTERIOR (continued)

Comment 6: 4.26 Changes in Wild Rice Production: According to
Mr. Jorgensen, only 15 pounds of rice were ever seeded in the marsh.

This attempt would hardly prove conclusively whether or not wild rice
would be successfully introduced.

Response 6: Concur.

Comment 7: 4.27 Effect of Rice Paddy Drainage on Lake Water Quality:
There are no rice paddies in the Zah Gheeng marsh area.

Response 7: The statement has been deleted.

Comment 8: The entire Red Lake River has been designated by the
Minnesota Department of Natural Resources (DNR) as a canoe and boating
route pursuant to the Canoe and Boating Route Statute of 1967 (M.S.A. r
85.22). The DNR plans to study the entire stretch of the river to
determine its potential for inclusion in the Minnesota Wild and Scenic
Rivers System. The draft environmental statement should discuss the
impacts of channel maintenance activities on those wild and scenic river

values and, where applicable, discuss measures to be taken to eliminate
or lessen any adverse impacts from such activities. U

Response 8: If the Red Lake River were designated as a wild and scenic
river, maintenance activities within our jurisdiction would be coordinated
with all agencies concerned to implement the most environmentally
compatible plan.

Comment 9: Although the statement indicates that channel maintenance out-
side the Red Lake Indian Reservation is the responsibility of the local
sponsors of the project and that to date no channel maintenance has been
required outside the Reservation, the probable impact of future channel

maintenance activities should be discussed. In this regard, the effect
of channel maintenance activities on recreational areas and sites, in-
cluding three recreation and boat access sites located at High Landing
Bridge area, River Valley Bridge area, and the Neptune Crossing of State

Route 27, should be assessed and the impacts determined and included in
the final statement. This effort should be carried out in cooperation
with the local interest responsible for the channel maintenance activities
and the Pennington County Board of Commissioners. Where necessary,
mitigating measures whould be developed to offset any adverse effects on

-* those recreation and boat access sites.

Response 9: The assessment of potential impacts of channel maintenance
activities on recreation areas is important, however, the responsibility
for these activities rests with the local sponsors of the project. There- 0

fore, your concerns should be directed to the local sponsors concerned. -
However, the Corps of Engineers does inspect the project to insure

compliance with operation and maintenance agreements. When these
inspections are performed every effort will be made to insure that these
activities are compatible with established environmental guidelines.

p
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* " DEPARTMENT OF THE INTERIOR (continued)

Comment 10: This section (section 7) should consider the long-term

biological productivity of the area as it has been affected by the project
and its maintenance. A discussion of possible consequences to fish
and wildlife resources and endangered species should be included. .

Response 10: The effect of the project on biological prod,, ivity and
fish and wildlife is discussed extensively in other section- f the
impact statement.

Comment 11: 7.5 Lower Red Lake and that portion of Upper Red Lake within .
the reservation boundaries do not support pleasure boating and sport
fishing as these activities are restricted by the Red Lake Tribal Council.

Response 11: The sentence has been deleted.

Comment 12: The map on the cover page does not accurately depict the p
northeast boundary of the reservation.

Response 12: The border has been revised to reflect this. The cover map
has been deleted.

.
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STATE OF MINNESOTA - DEPARTMENT OF NATURAL RESOURCES

Comment 1: Perhaps the statement which best expresses our concern appears
on page 41, paragraph 4.32: "There can be no doubt that the channelization .
of the Red Lake River resulted in the desiccation of thousands of acres of
marsh which (previously) were predominantly excellent wildlife habitat."
The draft EIS estimates the acreage affected at from 50,000 to 60,000 acres.

Response 1: We recognize that the project has had adverse effects on
wildlife, particularly migratory waterfowl, but the responsibility for
drainage of the marshland does not rest solely with the channelization

project. Perhaps 50 percent of the drainage-affected marshland was
the result of early efforts by the State of Minnesota and other concerns
to reclaim the land for agricultural use. From 1908, with the enactment of
the Volstead Act, to 1916 large-scale construction of drainage ditches

occurred. Completion of the Corps of Engineers channelization project in
1956, the scope of which was reduced to save some of the remaining marsh-
land (see para. 1.05) added to the marsh drainage problem. In 1967, the
marsh restoration project which eventually restored approximately

.i 3,300 acres to the Zah Gheeng Marsh was completed. This stage of
restoration is still not operating to its expected capabilities,
since the north marsh is draining back into Lower Red Lake rather than
the desired opposite action. The matter is being investigated.

Comment 2: Attempts to restore the marshes have largely failed, with the
exception of the Zah Gheeng and Ki-Wo-Say marshes, totalling some 10 000 acrEs

Some additional information not given in the draft EIS documenting these
failures is given on page 88. However, the statement

on p.45, paragraph 4.44 sums it up: " Examination of the control structure
(weir) at mile 178.8 on the Red Lake River... raises questions as to the
purpose of the weir... it does not contribute significantly to restoration

of marshes north and south of the river bed."

Response 2: The purpose of the weir at mile 178.8 was to raise the river
* level to approximately what it would have been without channel improvement,

thereby reducing drainage from the marshes and improving conditions within
them. This benefit was not realized to any measurable extent so
additional marsh restoration was undertaken in 1965 with the resultant
restoration of about 3,300 acres.aI
Comment 3: The project has greatly damaged the resources of the area,

. especially tens of thousands of acres of narsh, as well as the fishery in

the river. This in turn has very seriously affected the Indians of the
Red Lake Band who relied on the natural systems for hunting, trapping and
fishing as a livelihood.

Response 3: Recognizing that the project has had adverse effects

on the marshlands of the area, an investigation is proposed to study

*i possible mitigative measures.

66

6 0 S S S 5 0 S S S S 0

i .... .



DEPARTMENT OF NATURAL RESOURCES (continued)

Comments 4: The project is not accomplishing very well the purposes
Vfor which it was established, namely flood damage reduction and

stream-flow augmentation. Only five percent of the stream-flow at
Crookston is contributed by Red Lakes, and most of the inability of the

Red Lake River to adequately handle peak flows is due to ditches entering

*J the river downstream from the project.

Response 4: The project has accomplished flood damage reduction in the
area adjacent to the improved channels since it controls 85 percent of

the drainage area above the dam. It also provides an outlet for subsequent
long-needed tributary drainage improvements. It was not designed or

intended to reduce flows at Crookston. The project also supplies a
sustained, channelized flow of relatively clear water in contrast to the

stagnant marsh water outflow of pre-project conditions.

Comment 5: To accomplish the stated purposes of the project, lake levels

would have to fluctuate more than the one foot or so which apparently is
all that is presently feasible, given considerations to land uses around

the lakes.

Response 5: The project is accomplishing the stated purposes within the V -

operation plan as described. Under "normal" conditions the lake will
have an annual fluctuation of 1 foot. During extreme conditions the lake
has a potential range of over 6 feet. This would probably not occur in
any one year and would depend partly on whether the project were being

used solely for flood control or for low flow augmentation.

Comment 6: The natural level of the Red Lakes before the first manipula-
tion is not stated.

Response 6: A Corps of Engineers rating curve which describes conditions
prior to impoundment showed the lake elevation at normal flow (400 cfs)
to be about 1172.5. It would vary approximately 1 foot during high or
low flows with extremes of about 2 feet either way.

Comment 7: The Red Lake basin has considerably more wild rice paddy area
than the 5000 acres mentioned in paragraph 2.81, page 26. Permits have

been issued for more than 11,000 acres on the Clearwater River alone, and

permits on another 7000 acres are pending. 'S

Response 7: The sentence refers only to upper Beltrami County not the
whole Red Lake basin. The intent of this section was to show that the
wild rice operations could be greatly expanded without severely affecting
reservoir levels.

Comment 8: The statement on page 35, paragraph 3.5 that "all the land

that can be economically used for agriculture is so used" is not entirely
true. A recent DNR study shows that 54,000 acres along the Clearwater
River could economically be developed for wild rice production.

Response 8: The statement has been deleted. •
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DEPARTMENT OF NATURAL RESOURCES (continued)

Comment 9: To avoid confusion, the reference to the Minnesota Forest

Service on page 31, paragraph 2.105 should read Minnesota Department

of Natural Resources.

t4 I Response 9: The statement has been corrected. (See paragraph 2.92 Final

EIS).

Comment 10: In the limnological data presented, the secchi disc readings

were quite low and the nitrogen and phosphorous values were quite high, so

a limnological water sampling program should be initiated to ascertain

how representative those findings are. Summer values could be quite f

different, and they might vary considerably in various parts of the lake.

Response 10: The Corps of Engineers, St. Paul District may implement a
water quality sampling program at the reservoirs within the District, but r
the future of that program is unsure at this time. -

Comment 11: Again, we feel strongly that the losses that have occurred as

a result of this project should be rectified, and that such action
should supercede present project operating objectives.

r

Response 11: The loss of the marshland and its subsequent effects on all

concerns will be investigated.

r
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STATE OF MINNESOTA - POLLUTION CONTROL AGENCY (letter dated February 18, 1975)

Coimnent 1: Streamflow augmentation benefits have not been determined
for the projects cost/benefit analysis.

Response 1: Streamflow augmentation benefits were incorporated in the
economic analysis of the project. They are detailed in the original "
project plan for flood control for Red Lake and Clearwater Rivers titled

"Red Lake River and Tributaries, Including Clearwater River, Minnesota"

in House Document No. 345, 78th Congress, 1st session.

Comment 2: Augmentation for waste dilution purposes does not conform
with present state policy. 9I

Response 2: Concur. The original project plan was prepared in 1943.
At that time wastewater dilution was a viable benefit of the project.

Comment 3: There is no documentation of the "harassing floods" or

extent of their damages in the draft EIS. I

Response 3: See revised paragraph 1.04.

Comment 4: According to the draft EIS the drawdown starting date is

based on a request by the U.S. Fish and Wildlife Service for stabilized

water levels downstream from the dam, and for water supply requirements 3

for sugar beet processing. The hydrological data upon'which this request
is based should be included in the EIS.,

Response 4: Conceivably, drawdown of the reservoir could be delayed until
much later than 15 September as long as a level of 1173.5 was reached

by I April. The longer the starting date is delayed, the greater the P

amount of water released in a short period of time. The Fish and Wildlife
Service desires a more stabilized flow over a longer period of time to
avoid the disruption of waterfowl and furbearers. The sugar beet
processing industry requires increased flows in the fall of the year.
Although the amount of water discharged in recent years has been uch
greater than that required for downstream use, the guidelines have S

been set to assure a minimum flow in times of need. The amount of water
discharged over the drawdown period is controlled by the reservoir level.
If the reservoir were low, the drawdown discharge would be low, but it
would still be greater than the "normal" flow (this benefits the sugar
beet industry). In summary, the date for starting drawdown is set, but
the amount of water discharged is not always the same from year to year. U
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STATE OF MINNESOTA - POLLUTION CONTROL AGENCY (continued)

Comment 5: Biological and chemical analysis of water in the reservoir

do not provide sufficient data to support statements on water quality.

Response 5: Comment noted.

Comment 6: Statements on reservoir productivity cannot be supported
as no productivity studies (planktonic or benthic) were done. In
light of the decline in the fishery industry at the reservoir it is
important that the productivity of the planktonic and benthic

* communities be determined.

Response 6: See sections 2.81 through 2.86 and exhibits 26 and 27.

Comment 7: Taxonomic work on the benthic community is inadequate as

many of the organisms can be determined to at least the genus if not
species level.

Response 7: We feel that the water sampling program could have been
better, but considering several overriding circumstances, such as time

and money available, the unpolluted nature of the lake, and the absence
of anticipated major changes in project operation, the taxonomic work "

was adequate. A water testing program for the Corps of Engineers,
St. Paul District reservoirs may be started in the near future. At that
time it may be practical to review the trends in the water quality of the
Red Lakes with greater detail. The lack of data on preproject conditions
prohibits that action at the present time.

Comment 8: In summary, a complete cost/benefit study should be prepared
to determine if it is advisable to continue operation and maintenance
activities as they have been done in the past, or if a new strategy is
needed in this area. This cost/benefit analysis should be based on a
much more extensive environmental monitoring program as existing data

on reservoir water quality, productivity, and biological diversity are
too insufficient to be of any value. Particular emphasis should be
placed on possible water quality effects from the production of wild
rice, marsh restoration, and fluctuation of water levels in the reservoir.

Response 8: The economic analysis of the Red Lake and Clearwater River
Project was prepared in 1943, giving a benefit/cost ratio of 1.87. The
project was authorized by the Flood Control Act of 12 December 1944
(P.L. 78-534) in accordance with House Document No. 345, 78th Congress,
Ist session. The purpose of the impact statement is to evaluate the
effects of operation and maintenance activities not to reanalyze the
economic feasibility of the project which Congress has authorized. To
do so would require specific direction by Congress.
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STATE OF MINNESOTA - POLLUTION CONTROL AGENCY (Letter dated February 21, 1975)

Comment 1: The Draft EIS states, on page A-5, that during drought
conditions the reservoir release rates will be cut to.a maximum of
15 cfs, but never lower than 5 cfs. The Draft EIS should go further

to explain what the low flow would be under all the alternatives,
especially the alternatives of "No project operation and maintenance,"
and lower normal operating lake levels.

Response 1: Under the alternatives of higher or lower than present
reservoir levels (1173.5) the outflow conditions remain essentially

the same. That is, a minimum outflow of 5 cfs is assured. The
difference lies in the fact that with a lower pool the chance of
reaching the minimum outflow is increased because there is less

stored water, whereas, with the higher pool, the safety margin

is increased.

The alternative of "no project operation and maintenance", essentially
a return to approximate preproject or natural conditions would eliminate
the assurance of a minimum flow. In the 1930's the Red Lake River

ceased flowing three times. Drought would be the low flow condition
under the "no project" alternative. If the reservoir level of 1170.5
were reached, as it was in the drought years, the dam would still provide

5 cfs and perhaps up to 60 cfs discharge flow depending on inflow con-

ditions.

Comment 2: In addition to presenting low flows for all alternatives, we
feel that there should be an assessment of the impact on low flows in
the Thief River Falls area of the Red Lake River. Thief River Falls
is the first community downstream from the reservoir which relies on

the Red Lake River for drinking water supply and wastewater dilution.

Response 2: Thief River Falls is assured a 5 cfs flow from the Red
Lake River under present operating conditions during low flow discharge.

These levels of flows would provide a reliable and adequate water supply
for Thief River Falls. Without the project, the chance of zero flow or
drought conditions in the Red Lake River exists.

Waste treatment by dilution of wastewater is no longer consistent with
state policy. Although this was originally included as a project benefit

it cannot be so considered today.
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UNIVERSITY OF MINNESOTA - AGRICULTURAL EXTENSION SERVICE

Comment 1: The Cover: The boundary crossing upper Red Lake is not a

curved line but rather by treaty reads from a given point on the south
shore due north to given point on north shore, follow the shore line

westerly to given point and then due west. This misprinted map has
caused severe damage in area relations and needs to be corrected.

Response 1: Appropriate corrections have been] made to exhibit 7 a d the

cover map has been deleted.

Comment 2: 1.4 - The sentence, overflowed or marshy lands ceded by the

Chippewa Indians to the State of Minnesota. In checking with several

Indian leaders they maintain no land was ceded to the State of Minnesota.

Their statements maintain the land was ceded to the United States
Government.

p

Response 2: In 1908, under the Volstead Act, the land was ceded to the

State of Minnesota for construction of the drainage ditches. In 1958 the

land reverted to the Indians when the State didn't fulfill the terms of the

original agreement.
4|

Comment 3: 1.9 - The Battle River does not flow into upper Red Lake. It

flows into lower Red Lake.

Response 3: The statement has been corrected.

Comment 4: 1.10 - The north unit of the marsh will not fill from the inlet

unit from the lake, but rather on numerous occasions rather discharges into

the lake. During periods of low lake levels, it is impossible to flood
the north unit.

Response 4: The water from the lake to the marsh should indeed be flowing

into the marsh. Paragraph 1.10 has been revised to reflect this informa-
tion and the situation is being investigated for possible solutions.

Comment 5: 1.11 - The last sentence indicates that there are stop logs

and fish barriers at the outlet structure. There has never been either

logs or barriers since the construction of the area. There should be for

this type of an operation.

Response 5: The sentence has been deleted from the statement. There are
stop log recesses in the outlet gate but they have never been used. The

only fish barriers on the marshes are at the inlet structure.

Comment 6: 1.12 - Indicates a freeboard of two feet on the levees but

actually this figure is much less. Either the levees are not up to grade

or the gauges are not accurate.

Response 6: Some settling of the dikes may have occured since their

construction. The matter is being investigated.
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AGRICULTURAL EXTENSION SERVICE (continued)

Comment 7: 1.17 - The operator does not rely on his own judgement but
rather consults with the Tribal officers and the U.S.F.W.

Response 7: The statement has been corrected.

Comment 8: 2.73 - There are both bald eagles and timber wolves and a
complete study is needed to determine an accurate amount.

S
Response 8: The northern bald eagle is not recognized as a threatened
or endangered species. The eastern timber wolf and the artic peregrine
falcon (during its migration) are both endangered inhabitants of the area.
The paragraph has been changed to reflect this and appears as paragraph
2.64 in the final EIS.

Comment 9: 2.74 - In checking the records one will find that prior to
World War 1, the Chippewa Indians did supply their own agricultural
foods and in fact prevented other Indians from starvation by supplying
grain and vegetables.

Response 9: The paragraph has been revised to reflect this information

(final EIS paragraph 2.68).

Comment 10: 2.79 - There are Indian burial ground on the west end of
lower Red Lake that should be preserved. These are of a mound type and
are historically important. Also, on the east end of lower Red Lake,
there are numerous large sand dunes that should be preserved.

Response 10: Th Corps of Engineers has been notified by the State
Archaeologist of e'e existence ot the burial ground. The significance of
the sand dunes hia not been determined at this time. This information
is reflected 4- paragraph 2.70, final EIS.

Comment 11: 1.48 - The Tribal Officers have requested a fish ladder of
proper design to do the job. They feel that there was direct neglect in
past trial efforts. It is a common feeling that the ladder was not designed
for fresh water fish.

Response 11: Fish ladders are generally designed for salmonids such as

salmon and trout. Walleyes and northern pike, the prevalent species in
the Red lakes do not tend to use fish ladders. An investigation into the
possibility of providing some means of fish transport back into the lake

is being conducted by the United States Fish and Wildlife Service at
Bemidji, but the practicality of such measures is questionable.

Comment 12: 4.26 - There has been no real attempt to introduce wild rice
to the area. Up until this time there has never been funds for such an
eftort. There is a need to establish wild rice to enhance the waterfowl

utilization of the area.

; esponse 12: The intent of the paragraph was to stress the fact that
although the channelization project reduced the potential rice-growing
area, the existing rice paddies were rot affected. The need to establish

wild rice has not been investigated by the Corps of Engineers.
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AGRICULTURAL EXTENSION SERVICE (continued)

Comment 13: 4.27 - It is difficult to study the effects of drainage water

of the Zah Gheeng wild rice paddies when there are none in existence.

Response 13: The statement has been deleted. I

Comment 14: 7.5 - The portion of upper and all of the lower Red Lake that
are within the reservation boundaries are not open to pleasure boating

and sport fishing. This area is reserved for commercial fishing.

Response 14: The paragraph has been corrected.

Comment 15: Exhibit 7 A - 9 This map does not indicate the proper boundary
of the upper lake.

Response 15: The map has been corrected to show the proper reservation
boundary across Upper Red Lake. irp

Comment 16: Exhibit 9 A - 11 It is unfortunate that representation from
the society did not consult the tribe regarding the burial mounds.

Response 16: The Minnesota State Archaeologist has contacted the Corps of
Engineers concerning the existence of the archaeological site at the source
of the Red Lake River. His letters are shown in Exhibits 9a and 9b.

7
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H. PAUL FRIESEMA

Comment 1: I suppose the basic problem with this EIS is that it appears

to propose more of the same, while it should be concerned with analyzing the

environmental impacts of fully restoring the Indian's land and water to a

pre-project status. More specifically, you indicate (page 35) "The Tribal

Council, under Chairman Roger Jourdain, governs the reservation and has

authority over land use on the Reservation. The Council's development

plans are for (in order of priority) fisheries, ricing and marsh restoration...

Considerable capital expenditures are needed for development, and no funds

are immediately available for that purpose...

Since you acknowledge that the drying out of the marshes, the reduction in

potential and actual ricing areas, and the loss of fishing potential have

all been unintended consequences of the Corps project which was intended 6
to benefit others, but not even intended to be for the benefit of the
Indians, it seems to me that the Corps of Engineers should be the "concerned
agency desiring to implement a restoration plan." If you have no specific

statutory authority, or discretionary funding, then General Morris should

seek such funding from the Congress.

Response 1: An investigation into the feasibility of some form of
mitigation of the adverse effects of the project is warranted. You
can be assured that the Corps of Engineers is a concerned agency and
that any plan of action will be thoroughly coordinated with the
development plans of the Tribal Council.

Comment 2: When you consider alternatives to the present project operations,
you do not explicitly consider the alternatives of engaging in whatever
work is necessary to restore this area to its pre-project state. You consider
abandonment, of course, just briefly. You do state (p. 49), about abandon-
ment "The Corps would save about $29,000 per year based on an average of
expenses in the last four years. Rowever, flood control benefits of $67,000 •
or more would be lost." But the proper figures to examine would include,
for costs, those benefits foregone,by maintenance of this project. Only
assessing those items for wich a monetary value can be assigned, I am con-
fident that you could find up to the hundreds of thousand dollars foregone
involuntarily by the tribe, because of the maintenance of this project
(commercial and family ricing, fishing, hunting, trapping, guiding and
tourist/hunting services, etc. and subsistence activities.) That is what
ought to be weighed against the flood control, etc., benefits.

Response 2: The benefits to be derived from the original project were flood
control, streamflow augmentation for water supply, and pollution abatement
by wastewater dilution. Since the additional drainage of marshland was un-
foreseen, the "benefits foregone" by maintenance of the project were not
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H. PAUL FRIESEMA (continued)

weighed against the aforementioned benefits derived from project

implementation.
4

Any study conducted on the feasibility of mitigative measures would

take into account the "foregone benefits" and they would help form

the basis for justification of any action taken.

Comment 3: As I review the project benefits claimed for this
project, they all seem to be benefits for whites, while all the (very

heavy) bad consequences affect the Indians.

(a) Is tat st~tewent true, -r nearly true: 9
- (b) If so, aren't you bound by at least a compelling moral obliga-

tion to rectify this situation?

Response 3: Rather than a moral obligation, the Corps of Engineers
and all Federal agencies have a legal obligation to assess the impact

of any project significantly affecting the quality of the human environ- P"
ment. The Chippewa Indians on the Red Lake Reservation are very much a
part of the human environment in both lifestyle and livelihood.

All Corps projects are evaluated with respect to their contribution to

the national economic efficiency. This means that all citizens are
affected indirectly by the project. P

The more immediate effect of marshland drainage, influenced by the
river channelization, was unforeseen at the inception of the project.
This is evident because the Indians themselves approved of the original
project (see exhibit 31). This is something they and the Corps certainly
would not have done had they known what was to happen.

The loss of the marshland and its subsequent effects on all concerns
will be investigated.

I I
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

230 SOUTH DEARBORN STREET
CHICAGO, ILLINOIS 60604

Colonel Max W. Noah F
District Engineer L

U. S. Army Engineer District, St. Paul
1210 U. S. Post Office & Customhouse
St. Paul, Minnesota 55101

Dear Colonel Noah:

As requested in your letter dated December 27, 1974, we have
completed our review of the Draft Environmental Impact Statement
(EIS) for Operation and Maintenance Activities at Upper and Lower
Red Lakes, Minnesota. We have classified our comments as Category U
LO-2. Specifically, this means we have no major objections to the
proposed action as described in the Draft EIS, but we believe more
information should be provided to more fully assess the total project
Impact. In accordance with our responsibility under Section 309 of
the Clean Air Act, the classification and date of our comments will . -

be published in the Federal Register. We submit the following comments.

We believe that the Draft EIS effectively identified adverse impacts
which have resulted from the original construction as well as the
continued operation and maintenance of the Red Lakes project. Pro-
grams for restoration and investigation and monitoring of adverse
effects were suggested in the EIS (pages 52 thru 57), but no definite S
plans for assuming the responsibility therein was established. There-
fore, further attention should be given to developing programs which
would minimize the decline in environmental conditions which has
occured since the project was initiated. Specifically, plans for
restoration of the remaining effected marshland as well as for
monitoring and mitigating adverse impacts on commercial fishing and S
trapping should be provided.

It should be explained If existing water quality in the Upper and Lower
Red Lakes is in compliance with applicable State standards.

Since any significant decrease in water levels could result in adverse
effects on both lake and marsh ecology, future plans for regulation
of lake and marsh levels should be explained. It was stated in the
EIS that a 10-fold increase in the wild rice industry would be required

7

77

* Se S e o S • "• •S 5 • 5



-2

before it would noticeably affect water level management of the
reservoir. Considering the potential effects of algal growth
due to high nutrient levels In rice-paddy discharges (especially
in the soft water found in the Red Lakes) and of over-use in
relation to surface water resources, some prediction of future
rice paddy development should be provided. We concur that local
ricing development should be controlled and suggest that educa.lonal
programs for fertilizer and pesticide use be conducted through the
State or Department of Agriculture.

Finally, it should be stated in the EIS that while water storage
for regulation of streamflow may be considered a potential beneficial
effect of the project, such storage and water releases shall not
be provided as a substitute for adequate treatment or other methods
of controlling waste at the source.

• -We appreciate the opportunity to review this Draft EIS. Please
send us two copies of the Final EIS when it is filed with the Council
on Environmental Quality.

Sincerely yours,

Donald A. Wal.lgren
Chief,
Federal Activities Branch

I
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633 West Wisconsin Avenue, Milwaukee, WI 53203

I

8420

March 3, 1975
rDistrict Engineer

St. Paul District, Corps of Engineers
1210 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

L

Gentlemen:

We have reviewed the draft Environmental Statement for the Upper
and Lower Red Lakes Operation and Maintenance Activities. There
is little to comment on in that most substantial "environmental
impacts" have occurred years ago.

We recommend, however, that the following changes be made.

1. Paragraph 1.17. Fluctuating water levels by means of operating
the marsh inlet and outlets would probably contribute to the total
production of the marsh because of nutrient releases from exposed S
bottom soils.

2. Paragraph 2.73. The bald eagle and sandhill crane frequent the
area and should be considered rare. It is also likely that the
timber wolf (an endangered species) inhabits the area.

Thank you for the opportunity to review this statement. We look

forward to receiving a copy of the final statement.

Sincerely,

g ional Forester
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DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
u5~ REGION V

300 SOUTH WACKCER DRIVE

CHICAGO. ILLINOIS 60606 OFFICE OF
T04E REGIONAL DIRECTOR

January 20. 1975

Mr. Max W. Noah
Colonel, Corps of Engineers
District Engineers
Department of the Army
1210 U.S. Post Office &ad Custom Rouse
St. Paul, Minnesota 55101

* Dear Mr. Noah.

RE: Draft Environmental Impact Statement
Red Lake and Clearwater River
Maintenance and Operation
Red Lake River Basin, Minnesota

We have reviewed the Draft.Envirotnntal Imupact Statement for
the above project. To out knowledge, and based upon the
information provided, this project will not impact to ay
significant degree on the health. education or welfare of the

* population.

Robert A. Ford
Regional Environmental Off ie-er

cc Charles Custard, OKA
Warren Muir, CRQ
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

07 MINNEAPOLIS-ST. PAUL AREA OFFICE

GRIGoS-MIDWAY BUILDING, 1821 UNIVERSITY AVENUE
ST. PAUL. MINNESOTA 55104

REGION V.
300 South Wacker Drive -

Chicago, Illinois 60606 IN REPLY REFER TO:

5.6EM0: R-

FEB

max w Noah
Corps of Ergineers
District Engineer
1210 U.S. Post Office & Custom House 0
St. Paul, M 55101

Dear Mr. Noah:

Subject: Draft Enviromental Impact Statement
-i Operation and Maintenance

Red Lake and Clearwater Rivem Project

Upon reviewing the draft EIS, we find that, within the jurisdiction by
law on special expertise of the Department of Housing and Urban Develop-
nent, no negative comments are required. The subject project appears
unusually necessary and worthwhile, particularly in view of the need S
for effective use of flood control and low-flow augmentation system
for the Fed Lake and Clearwater Rivers area.

Sincerely,

FOR Thomas T.
Area Director
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United States Department of the Interior
OFFICE OF THE SECRETARY

: F NORTH CENTRAL REGION
230 S. DEARBORN STREET. 32nd FLOOR

(ER-75/6) CHICAGO, ILLINOIS 60604 p
February 14, 1975

Colonel Max W. Noah
District Engineer
U.S. Army Engineer District

St. Paul
1210 U.S. Post Office & Custom House
St. Paul, MN 55101

Dear Colonel Noah:

The Department of the Interior has reviewed the Draft Environmental
Statement for the Upper and Lower Red Lakes Operations and Maintenance
Activities, Red Lake River Basin, Minnesota, as requested in your
transmittal letter of December 27, 1974, to our Assistant Secretary,
Program Policy. Our comments relate to areas of our jurisdiction
and expertise and have been prepared in accordance with the National
Environmental Policy Act of 1969.

1. PROJECT DESCRIPTION

Structures

1.9 Reservoir: The Battle River flows into Lower Red Lake not 9
Upper Redake as reported in the statement.

1.11 Marsh Outlets: We have been advised hv Mr. Floyd W. Jorgensen,
University of Minnesota Agricultural Extensu,, Agent, that under
normal conditions the north Zah Gheeng marsh area can be drained
only back into Lower Red Lake. Also, no stop logs or fish barriers

*were ever provided.

Operation Procedures

1.18 Project Maintenance: This section needs further discussion.
We suggest that the folowing information should be included:

1. The frequency of inspections and the officials responsible for
: them.

2. A description of the type of maintenance problems likely to
occur and the methodologies for dealing with them.

: .40oUTIoA/
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3. A breakdown of the manhours and funds expended on the
various types of maintenance activities annually.

2. ENVIRONMENTAL SETTING

Present Conditions of Project Land and Water

2.73 Rare and Endangered Species: We suggest that the status of the
eastern timber wolf in the project area be discussed.

2.79 Historical and Archaeological: We suggest that further consul-
tation be made with the State Historical Society to secure the opinion
of Mr. Russell Fridley regarding the eligibility of any known properties
in the Red Lake River Basin for nomination to the National Register "
of Historic Places and to obtain the recommendation of Dr. Elden
Johnson regarding the need for archaeological surveys of lands that
might be affected in the event that marsh restoration is undertaken
in the future.

Further, any maintenance activities should be planned with a recog- w
nition of the possibility that undiscovered historical and archaeo-
logical resources may exist in the area.

4. THE ENVIRONMENTAL IMPACT OF THE PROJECT

Impact of the Project on Water Quality and Water Levels

4.26 Changes in Wild Rice Production: According to Mr. Jorgensen,
only 15 pounds of rice were ever seeded in the marsh. This attempt
would hardly prove conclusively whether or not wild rice would be
successfully introduced.

4.27 Effect of Rice Paddy Drainage on Lake Water Quality: There
are no rice paddies in the Zah Gheeng marsh area.

Impact of the Project on Recreation

The entire Red Lake River has been designated by the Minnesota s
Department of Natural Resources (DNR) as a canoe and boating route
pursuant to the Canoe and Boating Route Statute of 1967 (M.S.A. 85.22).
The DNR plans to study the entire stretch of the river to determine
its potential for inclusion in the Minnesota Wild and Scenic Rivers
System. The draft environmental statement should discuss the impacts
of channel maintenance activities on those wild and scenic river 0
values and, where applicable, discuss measures to be taken to elimi-
nate or lessen any adverse impacts from such activities.
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Although the statement indicates that channel maintenance outside
the Red Lake Indian Reservation is the responsibility of the local
sponsors of the project and that to date no channel maintenance has
been required outside the Reservation, the probable impact of future
channel maintenance activities should be discussed. In this regard,
the effect of channel maintenance activities on recreational areas
and sites, including three recreation and boat access sites located
at High Landing Bridge area, River Valley Bridge area, anJ the Neptune
Crossing of State Route 27, should be assessed and the impacts deter-
mined and included in the final statement. This effort should be
carried out in cooperation with the local interest responsible for
the channel maintenance activities and the Pennington County Board
of Commissioners. Where necessary, mitigating measures should be
developed to offset any adverse effects on those recreation and
boat access sites. P

7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

'4 This section should consider the long.term biological productivity
of the area as it has been affected by the project and its maintenance.
A discussion of possible consequences to fish and wildlife resources
and endangered species should be included.

Upper and Lower Red Lakes:

7.5 Lower Red Lake and that portion of Upper Red Lake within the
reservation boundaries do not support pleasure boating and sport
fishing as these activities are restricted by the Red Lake Tribal
Council.

The map on the cover page does not accurately depict the northeast
boundary of the reservation.

Sincerely yours,

Madonna F.McGrat
Acting Special Assistant

to the Secretary

4p
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01 ... , U.S. DEPARTMENT OF TRANSPORTATION -

FEDERAL HIGHWAY ADMINISTRATION

REGION 5

18209 DIXIE HIGHWAY

HOM EWOOD. ILLINOIS 80430

January 27, 1975

IN REPLY REFER TO

05-00.5

Colonel Max W. Noah
District Engineer
St. Paul District, Corps of Engineers

1210 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

As requested in your December 27, 1974, letter, we have reviewed the
draft environmental statement for operation and maintenance, Red Lake
and Clearwater Rivers Project, Minnesota.

The proposed action does not appear to have any environmental effect

on existing or proposed highways or highway users. We, therefore,
have no comments to offer on the proposed action.

The opportunity to review and comment on the draft environmental
statement is appreciated. "

Sincerely yours,

H. L. Anderson
Regional Administrator S
By: -

W. G. Emrich, Director
Office of Environment and Design
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- " STATE OF -, k ,rF-,,nF~n, _ '. / 1640

DEPARTMPENT OF NATURAL RESOURCES
CENTENNIAL OFFICE BUILDING * ST. PAUL# MINNESOTA • 55155

February 13, 1975

Colonel .'ax W. Noah
District _ ngineer
St. Paul District
Corps of ntineers
1210 U. S. Fozt. Office and Custo,,, Fouse
'S. Iul, .irnota 55101

Re 3 NC Si&D-i. ,'

Dear Colorel Noah:

The Dcyartment of Natural ,.esources ht.,; reviewed the Draft Bnvironmental
Impact .}tate.%.ret on Overation and ... intem .ce of The hed l1ke and Clear-
water zivers pioject, and offers the following co.mients.

The document is gonerally qui.te complete and itself expresses the ma jor
ccnc .r-ns which ' has in retard to this project. 3ore of these points, ,. :.

however, deserve more emphsis.

Perhaps the statement which best expreso-es our concern appcars on page
41, paragraph 4.52: "There can be no doubt that the chamnelization of
the ied Lake -iver resulted in the desiccation of thousands of acres
of marsh which (previously) were p'cdo:i.nantly excellent wildlife habitat."
The draft £I estimates the acreage affected at from 0.0W0 to 60,000
acres.

Attnpts to restore the marshes have largely failed, with the exception
of the Zah Gheeng and Ki-,.o-Say L rshes, otalling some 10,000 acres.
Some additional info2mation not given in the draft hIS docun.cnLing these
failures is given on !he at-ach=ent to this letter. However, the state-
ment on p..5, paragraph 4.44 su-ms it up: 1 "xauiuation of the control
structure (weir) at Ldle 178.5 on the led Lake -liver. . . raises questions
as to the purpose of the weir. it does not contribute significantly
to restoration of marshes north and south of the river bed."

Several thoughts emerge from the above factors and others in the draft
MIS. ""''

1. The project has greatly damaged the resources of the area,
especially tens of' thouo ,nds of acres of marsh, as well as
the fishery in the river.

2. Ihis in turn has vcry seriously affected the Indians of the

.ed Lake ;h .nd v-:c rclied on thc natural systems for hunting,
.tr.ppig .11i , as a livelihood.
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3. The project is not accompli;hing very well the purposes
for which it "as established, rmely flood damage reduc-

tion and streax-flow auz, ntation. Only five percent of
the strea-m-flow at Crookst.cdn is contributed by ?6ed lakes,
and most of the inability of the ied lake River to adequately
handle peak flows is due "o ditches entering the river
dovmstream fro:: the project.

4. To accomplish -he stated purposes of-the project, lake
levels would have to fluctuate more than the one foot
or so which apparently is all that is presently feasible,
given consideratins to land uses around the lakes.

Therefore, due tn the apparent inoperativeness of the project,
it would appear T.h-t steps could and should be taken to modify
it in whatever way necessary to restore the original marsh conditions
and/or provide wild rice producing areas, and that such action would
not have adverse effects, since the project is not significantly
accomrplishing the stated objectives at present. The mix of marsh to
wild rice area should be left to the Tribal Council to decide.

In addition, may we make these minor comments.

1. The natural level of the tied lakes before the first oil
manipulation is not stated.

2. The -ed Lake basin has considerably more wild rice paddy
area than the 530 acres mentioned in paragraph 2.81,
page 26. Permits have been issued for more than 11,000 acres
on the Clearwater hiver alone, and permits on another
7000 acres are pending.

3. The statement on page 35, paragraph 3.5 that "all the land
that can be economcally used for agriculture is so used" %
is not entirely true. A recent D2-A study shows that 54,000 acres
along the Clearwater River could economically be developed
for wild rice production.

4, To avoid confusion, the reference to the C.innesota Forest
Service on page 31, paragraph 2.105 should read &,innesota
Department of Natural Resources.

In the liunological data prcsented, the seechi disc readings were
quite low and the nitrogen and phosphorous values were quite high,
so a limnological water saipling program should be initiated to
ascertain how representative those findings are. Summer values could
be quite differentt and they might vary considerably in various parts
of the lake.

Apain, we feel strongly that the losses that have occurred as a result
this project should be rectified, and that such action should
supercede present project operatinr objectives.
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Additional Infornatio n or Chanpes in

Surface dater in the Red Lake r.ver

Project Area

Kaps prepared from the oriirial land surveyors notes indicate f--
that the land adjacent to the river was :ostly swampy with some
"ridges" of aspen and oaks paralieling! the river. ioparently, some
swamp conifers were present. The ]ed Lake Aiver was noted to be
big enough to float a steamboat. A zeries of small lakes were
noted to be present north of the River. This area was photographed
in 1939 at the end of a series of-dry years. There was some water
in the snall lakes north of the river and some open water in the
marshy lowlands above zrile 15 (Zah Gheenge. In 1960, another set
of aerial photos were taken after the river had been dredged and the
dam was built at mile 178.8 show that most of the open water above
mile 185 was in the dredged channel and in the old channel. The
same 1960 pnooos show slightly more water in The river channel above
mile 178.8 and no water in the marshy lowlands adjacent to the river
channel, but there was more pockets of open water in the imarshy
lowlands adjacent to the river channel between Inile 178.8 and 185,
and the s::.all lakes north of this stretch of river had a lot more
water in them. Do-,nstream from mile 178.8 there was some additional
open water in the lake basins north of the Red Lake River channel-
and very little or no additional water in the lowlands adjacent to
the river channel. The foregoing suggests that before the river
channel %%Is modified that all of the open water in the lowlands
adjacent to the river channel was above :-ile 185 was drained, and
that the dam located at mile 178.8 did not flood any appreciable amount
of land next to the river channel, but the water table might have ,
been raised enough to increase the amount of open water in pockets
and basins away froma the river's edge. To w;tmt extent floating bog
may have decreased the amount of open w"ter is an unknown factor.
Two maps rave been drawn from the aerial photos used and show the
approximate distribution of biological co:. munities observed.
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We appreciate your interest in this matter.

bincerely,

Jerome H. kael-n
Planning kdmiirnistrator

JM X:KD;i: md
Attachment
cci A&rchie D. Chelseth, Assistant Co=z-issioner

Division Directors
Fx.-iT ,.embers
~erlrn ie sich, ii.

89



-- .,.-

MINNESOTA P TROL AGENCY
1935 W. County Minnesota 55113

(612) 296-7301
February 21, 1975

Colonel Max W. Noah
District Engineer
St. Paul District
Corps of Engineers
1210 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah:

This is in response to your request for comments on the "Draft
Environmental Impact Statement, Upper and Lower Red Lakes, Oper-
ation and Maintenance Activities."

The Draft EIS states, on page A-5, that during drought conditions
the reservoir release rates will be cut to a maximum of 15 CFS,
but never lower than 5 CFS. The Draft EIS should go further to
explain what the low flow would be under all the alternatives,
especially the alternatives of "No project operation and main-
tenance," and lower normal operating lake levels.

In addition to presenting low flows for all alternatives, we feel
that there should be an assessment of the impact on low flows.in
the Thief River Falls area of the Red Lake River. Thief River Falls •
is the first community downstream from the reservoir which relies
on the Red Lake River for drinking water supply and wastewater
dilution.

Thank you for the opportunity to revi this Draft EIS.

Si erely yours,

Grant Merritt
Execut ve Director

AN EQUAL OPPORTUNI"' rMPLOYER
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MINNESOTA P4LOTION CQ0ITROL AGENCY
1935 W. County 2 f sev~p, Minnesota 55113

41.

February 18, 1975

Max W, Noah, Colonel
Corps of Engineers
District Engineers St. Paul District
1210 U. S. Post Office
St, Paul, Minnesota 55101 m '.

Dear Colonel Noah:

The draft EIS on operation and maintenance activities re-
lating to the Upper and Lower Red Lakes has been reviewed and
the following comments are offered,

1) Streamflow augmentation benefits have not been determined
for the projects cost/benefit analysis, Augmentation for
waste dilution purposes does not conform with present state
policy.

2) There is no documentation of the "harassing floods" or
extent of their damages in the draft EIS.

3) According to the draft EIS the drawdown starting date is
based on a request by the U. S. Fish and Wildlife Service
for stabilized water levels downstream from the dam, and "
for water supply requirements for sugar beet processing.
The hydrological data upon which this request is based
should be included in the EIS.

4) Biological and chemical analysis of water in the reservoir
do not provide sufficient data to support statements on
water quality,

5) Statements on reservoir productivity cannot be supported
as no productivity studies (planktonic or benthic) were
done, In light of the decline in the fishery industry at
the reservoir it is important that the productivity of the
planktonic and benthic conmmunities be determined,

AN EQUAL OPPORTUNITY FMPLOYER
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Max We Noah, Colonel -2- February 18, 1975 _

6) Taxonomic work on the benthic community is inadequate
as many of the organisms can be determined to at least
the genus if not species level,

- In summaryr a complete cost/benefit study should be prepared to
- determine if it is advisable to continue operation and main-

tenance activities as they have been done in the past# or if a
new strategy is needed in this area. This cost/benefit analysis
should be based on a much more extensive environmental monitoring -
program as existing data on reservoir water quality, producti-
vity, and biological diversity are too insufficient to be of any
value. Particular emphasis should be placed on possible water
quality effects from the production of wild rice, marsh re-
storation, and fluctuation of water levels in the reservoir.

Yours verytruly,

- L. E, Richie
Deputy Executive Director

I
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BEMIDJI STATE COLLEGE BEMIDJI. MINNESOTA 56601

IOLOGY - CENTER FOR ENVIRONMENTAL STUOIES - CHEMISTRY - COMPUTER SCIENCE - GEOLOGY - MATHEMATICS - PHYSICS

DIVISION OF SCIENCE & MATHEMATICS
218-755-2920

13 January 1975
I

District Engineer
St. Paul District
Corps of Engineers
1210 U.S. post Office and Custom House
St. Paul, Mn. 59101

Dear Sir,

This letter will acknowledge receipt of the Draft Environmental Impact
Statement for Upper and Lower Red Lakes Operation and Maintenance Activities-
October 194, mailed under cover of your letter of P7 December 1974.

The Draft EIS appears to be informative and to be properly directed to
items of greatest environmental concern, and there appears to be little doubt

7 that the main thrust of the Corps' effort toward restoration of previously
drained marshes, is an environmentally sound one.

There are, however, many questions relating to trends in water quality
and wildlife populations which do not appear to have been resolvable during
the period of the field study which supported the Draft statement. I hope
that the Corps will select a number of these unresolved questions as worthy
of more intensive and prolonged study. The results of such studies would
probably aid materially in the detailed evaluation of other projects in the
Red River Basin. S

Sincerely,

/

Charles H. Yuchsman, Director
Center for Environmental Studies O

CEF/KJM

cc: CES file

S
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AO- ICULTURAL EXTENSION SERVICE

.,,UNIVERSITY OF MINNESOTA

Agricultural Extension Service .
RED LAKE INDIAN RESERVATION

Redlke Mumeaa 56671
PHONE 679-2336

February 3, 1975

Mr. Max W. Noah
Colonel, Corps of Engineers
District Engineer
Department of the Army
1210 U. S. Post Office and Custom House
St. Paul, Minnesota 55101

. .. -Dear Colonel Noah: p

Enclosed are my comments regarding the Draft Environmental
Impact Statement for Operation and Maintenance, Red Lake
and Clearwater River Project, Minnesota.

I believe that the draft statement is very inadequately .
prepared in several areas. Certain areas contain state-
ments that are not factual and should be corrected.

Sincerely,

I

Floyd W. Jorgensen
Associate Professor & Extension Agent
University of Minnesota
Agricultural Extension Service

.--

p

o I
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Comments regarding

Draft Environmental Impact Statement

Upper and Lower Red Lakes

Operation and Maintenance Activities

Red Lake River Basin, Mini.-sota

The Cover:

The boundary crossing upper Red Lake is not a curved line but rather by

treaty reads from 
a given point on 

the south shore due 
north to given point 

'i

on north shore, follow the shore line westerly to given point and then due

west. r

This misprinted map has caused severe damage in area relations and

needs to be corrected.

1.4 - The sentence, overflowed or marshy lands ceded by the Chippewa Indians I

to the State of Minnesota.

In checking with several Indian leaders they maintain no land was ceded

to the State of Minnesota. Their statements maintain the land was ceded to

the United States Government.

1.9 - The Battle River does not flow into upper Red Lake. It flows into

lower Red Lake.

1.10 The north unit of the marsh will not fill from the inlet unit from t1e

lake, but rather on numerous occasions rather discharges into the lake.

During periods of low lake levels, it is impossible to flood the north

unit.

1.11 - The last sentence indicates that there are stop logs and fish barriers

at the outlet structure. There has never been either logs or barriers since

the construction of the area. There should be for this type of an operation.

.
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1.12 - Indicates a freeboard of two feet on the levees but actually this

figure is much less. Either the levees are not up to grade or the gauges

are not accurate.

1.17 - The operator does not rely on his own judgement but rather consults

with the Tribal officers and the U.S. F. W.

2.73 - There are both bald eagles and timber wolves and a complete study

is needed to determine an accurate amount.

2.74 - In checking the records one will find that prior to World War I,

the Chippewa Indians did supply their own agricultural foods and in fact

prevented other Indians from starvation by supplying grain and vegetables.

2.79 - There are Indian burial ground on the west end of lower Red Lake

that should be preserved. These are of a mound type and are historically

important.

Also, on the east end of lower Red Lake, there are numerous large sand

dunes that should preserved. 4

4.8 - The Tribal Officers have requested a fish ladder of proper design to

do the job. They feel that there was direct neglect in past trial efforts.

It is a common feeling that the ladder was not designed for fresh water fish.
-I

4.26 - There has been no real attempt to introduce wild rice to the area.

Up until this time there has never been funds for such an effort. There

is a need to establish wild rice to enhance the waterfowl untilization of

the area.

4.27 - It is difficult to study the effects of drainage water of the Zah

Gheeng wild rice paddies when there are none in existence.

7.5- The portion of upper and all of the lower Red Lake that are within the

96
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reservation boundaries are not open to pleasure boating and sport fishing.

1 This area is reserved for commercial fishing.

Exhibit 7 A - 9

This map does not indicate the proper boundary of the upper lake.

Exhibit 9 A- 11.

It is unfortunate that representation from the society did not consult

the tribe regarding the burial mounds.

.9

1
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NORTHWESTERN UNIVERSITY
EVANSTON, ILLINOIS 60201

PUBLIC LANDS PROJECT 2040 SHERIDAN ROAD
EVANSTON, ILUNOIS 60201

TELEPHONE (312) 492-3559

District Engineer
Army Engineer District, St. Paul
1210 U.S. Post Office and Custom House
St. Paul, Minnesota 55101 February 23, 1975

In re: DEIS Concerning
Operation and Maintenance
Activities, Upper and Lower
Red Lakes, Minnesota

Dear One:

In reading the draft environmental impact statement concerning the operation
and maintenance activities for the Upper and Lower Red Lakes project, I am struck
!.ith the honesty with which the Corps admits and acknowledges the string of Cor's
failures and miscalculations which have attended this project, all of which have
brought harm to the Red Lakes Band of Chippewa Indians. I don't mean this as a
back-handed compliment, for NEPA was meant to be a full disclosure act, and any
attempts to rectify the damages done to the Indians must be based on an honest
acknowledgement of responsibilities. I trust and hope that the material you pre-
sent in the EIS will be ample as admissions, to stimulate the Indians to seek
administrative, legal, and/or legislative redress.

(1) I suppose the basic problem with this EIS is that it appears to propose
more of the same, while it should be concerned with analyzing the environmental
impacts of fully restoring the Indian's land and water to a pre-project status.
More specifically, you indicate (page 35) "The Tribal Council, under Chairman
Roger Jourdain, governs the reservation and has authority over land use on the
Reservation. The Council's development plans are for (in order of priority)
fisheries, ricing and marsh restoration... Considerable capital expenditures
are needed for development, and no funds are immediately available for that
purpose... Any concerned agency deserving to implement a restoration plan
should take care to see that such plans coincide with the overall land-use plans
of the Tribal Council."

Since you acknowledge that the drying out of the marshes, the reduction in
potential and actual ricing areas, and the loss of fishing potential have all been
unintended consequences of the Corps project which was intended to benefit others,
but not even intended to be for the benefit of the Indians, it seems to me that the
Corps of Engineers should be the "concerned agency desiring to implement a restora-
tion plan." If you have no specific statutory authority, or discretionary funding,
then General Morris should seek such funding from the Congress.

(2) When you consider alternatives to the present project operations, you do
not explicitly consider the alternatives of engaging in whatever work is necessary
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Friesema -2- February 23, 1975

to restore this area to its pre-project state. You consider abandonment, of course,

just briefly. You do state (p. 49), about abandonment "The Corps would save about -

$29,000 per year based on an average of expenses in the last four years. However, -

flood control benefits of $67,000 or more would be lost." But the proper figures

to examine would include, for costs, those benefits forgone, by maintenance of this

project. Only assessing those items for which a monetary value can be assigned,

I am confident that you could find up to the hundreds of thousand dollars forgone,

involuntarily by the tribe, because of the maintenance of this project (commercial

and family ricing, fishing, hunting, trapping, guiding and tourist/hunting services,

etc. and subsistence activities.) That is what ought to be weighed against the

flood control, etc., benefits.

(3) As I review the project benefits claimed for this project, they all seem

to be benefits for whites, while all the (very heavy) bad consequences affect the

thp Indians.

(a) Is that statement true, or nearly true?

(b) If so, aren't you bound by at least a compelling moral obligation

to rectify this situation?

Thank you for considering these comments.

Sincerely,

HPF/cs H. Paul Friesema
Associate Professor
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GLOSSARY

Alkalinity. The capacity of the water to accept protons. Alkalinity is
usually imparted by the bicarbonate, carbonate, and hydroxide ions.

Agting of lakes. The natural process by which lakes fill and eventually become
dry land.

Anaerobic. A condition in which no oxygei is present.

AMuifier. A water-bearing layer of rock or sand, etc., found beneath the
surface of the ground.

Bcnthic invertebrates. Bottom-dwelling invertebrate animals.

cfs. Cubic feet per second.

Channeization C~hannel imp)1rovement. The dredging of a stream channel to

widen, straighten, or deepen it in order to facilitate the flow of

water in the channel.

* CPE. Catch per unit effort. The catch of fifsh in numbers or in weight taken
by a defined unit of fishing effort.

-- Diatoni.s. One-celled golden-brown algae ulhich have a silica cell wall bearing
* characteristic designs.' Division Chrysophyta, Class Bacillariophyceae.

flral:cduwn (as used here) . The removal. of urater from rice paddles during -early

Augi:3t. See Winter Drawdowni.

1Evanotran-ij.rmj:on. The combincd loss of wnter by evaporation both from
p ant Ic.;,Ves and from. land and water rurfaces.

Fish procnhdi ct.i J' ji. The total awount of grow.th of new fish in a stock in a unit

Iv.y A struct, ichi permits thei Tio\,e rnnt oi fish albove or around an

l~mpdin - .ct~rein a strex, Or lUver.

Ftc,.~i;' wl c) A per c-x! o l Lhic -;rcwth of the.. wild] rice pl1antI ill

I 1 Ii*~~*~ cl'ji~r; th,:9 t i t er n.abs (i f a 1;ie '

v 0 r('r Is (Z( ... ,-~. (iy L''12L'(
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Gear competition. The interaction between the pieces of fishing gear used in

a fishery. As the number of pieces of gear increases, the catch in each

piece will decline.

Glacial till. Unsorted gravel and soil material which remains after the

recession of a glacier.

Grab-type plankton sampler. A device which collects samples of plankton by

entrapping the organisms within a closed space.

Green algae. Algae with grass-green chloroplasts and which store starch.
Division Chlorophyta.

Growing degree-days (Tb = 50*F). A common approximate measure of the energy

available to crops in a given latitude, or

P
Maximum daily temperature + minimum daily temperature 50

2

(At Tb = 500F, it is assumed that no growth occurs below 50*F.)

Hemic peat. A dark fine-grained peat in which degradation of plant fiber has P
gone beyond the recognizable state.

liomothernal. Condition of a body of water in which the temperature of the

water is similar from the surface to the bottom.

Kieldahl nitrogen. Nitrogen found in living and non-living material which can 9

be convertcd to ammonia nitrogen.

Imnc,loi'v. The study of the productivity of inland waters, by the study of

their physical, chemical, and biological aspects.

Liittoral zone. The shoreward regions of a lake.

Maa dC-th. Th: relationship between the volume and the area of a lake. The

-.....'la is

""- =_ (voluine)
A (ara)

* _..ort',Tic riditions. Waters of intermcdiate concentrations of nutrients.

: 1'. . Iills formc:i by debris of earth and rocs collected in ridgus
cr >., ,.;by a ], J7:

** .t ti ,'. .',- The p1aukI n h ch can be c,' s,,%t nd retainied in a phln!:tun net.

!:u* (o.g.. inayfly) . An .i1:taturE: ,'tig of I.seet, oft en aqaLic.
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Outwash plains. Sorted fine sand to medium gravel formed as glacial outwash
or ice-contact features.

Parameter. Any measured variable used in determining other variables. F

pil. A measure of the acidity or alkalinity of water; pH 7 is neutral;
lower is acidic, higher is alkaline. (Actually, the negative logarithm
of the hydrogen ion concentration of a substance.)

Phytoplankton. Plant microorganisms, usually one-celled algae, living
unattached in the water.

Plankton. Bouyant organisms found suspended in open water or floating on
the surface.

Lppi. Parts per million; approximately equivalent to milligrams per liter.

Primary .roductivity. The rate of assimilation and storage of carbon by , -

the process of photosynthesis in green plants.

Rectification. The straightening of a river by cutting off the meanders. 6

Ripar ian (riparian land). Land which touches any watercourse.

Ribbon stee (wild rice). An early period in the growth of the wild rice
plant in which the leaves are small and totally submerged.

Sapric geat. Peat soil containing a large proportion of recognizable plant
debris.

Spoil banks. Banks of rock and dirt dredge from a river or lake.

Taf$igstt. An experimental procedure in which organisms are captured, p "
mirked i:ith an identifiable tag and then released.

Tb . the ba-' t'npcrature for use in growing degree days equation; e.g., for
corn a base .J 50'F is "Used; this is astsumed to be below which little or
no growth occurs.

_Toc.;jijiic rellef. The clevations.l characters of ladformc.

* irorhi. c .'atu,/. The nutrient conditicx:: of lake or river watec,.

W,-, r '. 1, '  Tha JiiNdraw;. of Gua:gh e xtra :;:Ler frcm a reservo.r
din ; LhC% wint.r t, c.U se a o ,'iu1 of t '. 1: ucr ,urfL ce, to accommodate p
h,.'vy ru-.uf in Lhe spring.

Ye', :' ;,:-o :',,nt.h. The abundaiice of fi.nh which arc prndx ccd within a particular

. C)71 .. ,. 1 S 4,a a i .. ; i Lhich c-', r ,.i . ....i: : ., 1  J UZ ,water or fIoat uponl it.
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OPERATION AND MAINTENANCE
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Number Exhibit Page
I

1 Vicinity of Upper and Lower Red Lakes A-i
2 Flood Control Project, Red Lake River, Minnesota,

structures A-2
3 Reservoir Regulation Schedule - Red Lake Dam A-3-A-4
4 Actual Dollar Expenditures, Red Lake and Clearwater

Rivers Project A-5
5 Potential Natural Vegetation Types in the Red Lakes

Subbasin A-6

6 Vegetation and Wildlife Observed Near Red Lake by
Paul L. Errington, Fall 1920 A-7

7 Location of Red Lake Marshes and Tributaries and
1972 Limnological Sampling Stations A-8

8 Agricultural Damage Frequency A-9

9 Letter, Minnesota Historical Society A-10
9a Letter, University of Minnesota, Department of

Anthropology A-11
9b Letter, University of Minnesota,Department of

Anthropology A-12
10 Water Quality of Lower Red Lake: 1932 A-13
11 Muskrat Pelts Taken on Red Lake Indian Reservation A-14
12 Red Lake River Marsh Restoration A-15
13 Ki-Wo-Say Marsh Vegetation Studies A-16-A-20
14 Water Quality of Lower Red Lake: 1932 to 1972 A-21
15 Fish Production of Commercially Important Species 0

of Fish in the Red Lakes, 1930 to 1972 A-22 --

16 Annual Gross Sales for the Harvest of All Commercial
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1930 to 1970 A-23

17 Catch Per Unit Effort for Total Walleyes in Red

Lake, 1930 to 1972 A-24
18 Catch Per Unit Effort for Yellow Perch in Red Lake,

1930 to 1970 A-25
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Including the Lake Whitefish, Northern Pike,
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20 Percent of Average Annual Catch of Commercial Fish p
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24 Water Quality on Lower and Upper Red Lakes - 1972 A-31

25 Limnological Data from Upper and Lower Red Lake A-32
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Collected in the Red Lakes A-33-A-34

27 Species Composition of Benthic Invertebrates

Collected with a Petersen Dredge in Red Lakes A-35

28 Sub-Area 3, Red Lake Broad Program Area A-36
29 Soils of Northern Minnesota A-37

30 Fish and Wildlife Service, Red Lake Indian
Reservation, Proposed Wildlife Impoundments A-38

31 Proceedings of the General Council of the Red Lake
Band of the Chippewa Indians (Resolution
Number - 22 October 1947) A-39-A-40

32 General Council of the Red Lake Band of the

Chippewa Indians (Resolution Number 5, 28
October 1948) A-41

33 General Council of the Red Lake Bank of the

Chippewa Indians (Resolution number 3, 17
* April 1949) A-42

34 Red Lake Drainage Area in Pennington County
above Kratka A-43

35 Letter, U.S. Department of the Interior A-44-A-45
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TECHNICAL APPENDIX

ACTUAL DOLLAR EXPENDITURES
RED LAKE AND CLEARWATER RIVERS PROJECT

Fiscal Federal O&M Fiscal Federal O&M
year first cost cost year first cost cost

(2) -
1945 $ 5,896 1960 $ 46 $ 6,799
1946 83,920 1961 - 12,434
1947 8,384 1962 - 6,954
1948 70,116 1963 767 8,115
1949 462,704 1964 3,984 13,142
1950 579,252 1965 41,790 28,459 p
1951 546,192 $ 792 1966 88,431 8,668
1952 699,621 3,544 1967 141,473... 11,440
1953 280,077 3,584 1968 3,556 15,468
1954 13,076 6,461 1969 - 37,962
1955 11,830(1) 7,675 1970 16,397
1956 -39 6,993 1971 15,749 P
1957 44 6,597 1972. 25,004
1958 7,813 7,359 1973 35,260
1959 71,143 7,845 1974 29,000

1975 27,000 -

3,120,079 .(4

(1) Original project completed.
(2) Control structure replacement completed.
(3) Marsh restoration completed.
(4) Local interests also contributed $30,020.

A
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TECHNICAL APPENDIX

Potential Natural Vegetation Types in the Red Lakes Subbasin

GREAT LAK~ES SPRUCE-FIR FOREST (PICEA-ABiIES)

Physiognomy: Dense needlelcaf evergreen forests, som~etimies
lox; but usually viedium tall, with modest
admixtures of broadleaf deciduous trees

Dominants: Balsam fir (Ab~cro baiscoaca)
White spruce (Picca glaucz)

Other Components: Acer r:'bw, A. spicatun, JBetula papyrifcra,
Pins r-esinoca, 1). strcbus, Populua trcnmuloidco,
Sorbus w.wriccna, Thuja occIdcntaii's

Occurrence: Northern parts of Minnesota, Wisconsin, and
Michligan

CONIFER BOG (LA RIX-PICEAI-THUJI)

Physiognomy: Dense to open, low to miedium tall forests of
necdleleaf evergreen or deciduous trees. The
more open parts have a dense undergrowth'

Dominants: Larch (L~r"ix laric4?a)
Black spruce (Picca ina'iawa)
Arbor vitze or white cedar (Thuia occide2tain)

Other Components: Acci rhmm, Carcz slip., Chamacdzphre calicutatn,
I Zex v'er-ticililata., Xcrlmia pol ifo ii*a, Lcdzim
groen Zandicw;, llcmaopcant hus muci'oaata, Sphagizurn
spp.

Occurrence: Northern parts of Minnesota, Wisconsin, Michigan

BLUESTEM PRAIRIE /fJPOO-AIU:S(;ATW)

Physiognomy: Dense vegvtation of tall grasses and many forbs

Dominants: Big blucs tern (Andropo,,i- gera-di.)
Little blUcstena (Ar,r2c-po~on rcopar'ius) 1
Switchgrass (Panicuc virgat'.7)
Indian grass (Sorqhastrurn ?;vlarw)

Other Components: Amorpha emjoseens, An,tnaria reglecta, A-eter
eriwcv, A. levwaii i~uutha~, BI.
tecZ4ophoa2, Rou4te lovt (u"t ip :n 114, Eri,'yeron
stri qocuc., Gal iwn tinc I .'"w-i, !Iclion I haj
grosscoc-rat , Koclcrin crirfa!.u, Liatr'co
aspel'a, L. punctala, L. vcariocaa, Pone uviZ

Poo,'alca arqophj Ila., P. flrboda, Ratibida
coiwanifera, R. pirpuata, R~osa: cn'hanoana,
Si t;4dwn lacinio.~zca, So ?idr'.,oa? oi.:

* ~~~S. ,sariw ' S. rigida, Spjraoolus
hetc2'oicpis (northern part), Stipa opartca
(northern part)

Occurrence: North Dakota and Minncsota southward to
Oklahoma

Source: KiLchlr. 1964

EXHIBIT 5 A-6
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TECHNICAL APPENDIX

' -- MINNESOTA HISTORICAL SOCIETY
6%) " -' StruCt Sr P- A .nne' ...t Si1 6Q " 2,-,,,, 2747

I November 1974

Colonel Max W. Noah I
Distrt.t Frgineer
Saint Paul DistricL, Corps of Enpincers
1210 U.S. Post Office and Cusroc ihuuse
Saint Paul, Minnesota 55101

Dear Colonel Noah:

nE: Draft Environmental Impact Statement
Operation and aintenance Activities
Red Lake and Clearwater Rivers Project
Red Lake,. Pennington, Clearwater, and Polk Counties
Minnesota

The above listed project proposal has been reviewed by the Survey and Planning W
and Archaeology sections of tie Minnesota Historical Society as per your
request of 11 Octobcr 1974. It is the finding of this review that there arc
no recordeJ sites of a,, .- 1o¢-jcal or hi.:torc-1 -.'ture Iccated within the
project area. In lighlt of Llie iacL Lhat no dredir. is to bc required, it is
apparent that there will be no effect upon potential sites of an archaeological
or historical nature which may be within the project area.

Re sp e , " 1y, E,19

JssellW, Fridley

Director, Minnesota Historical Society
State Historic Preservation Officer

cc: Charles W. Nelson
Historic Sites Survey and Planning
Minnesota Historical Society
Building 25, Fort Snelling
St. Paul, Minnczota 55111

Alan R. Woolworth, Chief Archaeologist
Minnesota Historical Society
Building 27, Fort Snelling
St. Paul, Minnesota 55111

RWF/ fr

Founded 1849 • Ihe oldes.t institution in the state

A-10 EXHIBIT 9
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UNIVERSITY OF MINNESOTA Department of Anthropology
L TWIN CITIES 215 Ford Hall

Minneapolis, Minnesota 55455

December 18, 1974

Colonel Max W. Noah
District Engineer
Corps of Engineers
St. Paul District
U.S. Post Office
St. Paul, Minnesota 55101 Ref: NCSED-ER

Dear Col. Noah:

The proposed project involving operations and maintenance activities
on the Red Lake and Clearwater Rivers, Minnesota, will require
an intensive field archaeological survey of those sections of
the two rivers where channelization or construction of control
structures will occur. There is a significant prehistoric
archaeological site at the source of the Red Lake River, and
though the site has already been disturbed by earlier dam con-
struction, no testing or excavation has taken place. The other
areas of the upper Red Lake and Clearwater Rivers have never
been archaeologically surveyed.

Sincerely,

Elden Johns
State Arch logist

EJ:ml
CC: Alan Woolworth

A-I EXHIBIT 9a
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UNIVERSITY OF MINNESOTA Department of Anthropology
TWIN CITIES 215 Ford Hall

Minneapolis, Minnesota 55455

January 8, 1975

Colonel Max W. Noah
Department of the Army
St. Paul District
Corps of Engineers
1210 U. S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Noah: 
Ref: NCSED-ER

Thank you for clarifying the nature of the operation and main-
tenance activities on the Red Lake and Clearwater Rivers,
Minnesota. Given the project plans, no archaeological survey
will be required.

Sincerely,

Elden Joh r(6
State Arcli'eologist

LI: by

A-12 EXHIBIT 9b
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Muskrat Pelts Taken on Red
Lake Indian Reservation

Year Pelts Sold Year Pelts Sold

1945 4917 or 3591 1959

1946 9600 or 9803 1960

1 9 4 7 1 9 6

1947 1961

1948 1962

1950 1964

1951 15,884 1965

1952 6j.959 1966

1953 3,763 1967

1954 1,109 1968

1955 2,815 1969

1956 955 (6 mos.) 1970

1957 1971

1958 1972 4,000

A-14 EHIBIT 11
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Ki-1.:o-Say Marsh Veietation Studies -

Vegetative Studies on Ri-Wo-Say Waterfowl
Development ,'rea in Red Lake Indian Reservation, p
Minnesota: 1964-65

Robert E. Stewart, Leo M. Kirsch and Lewis
M. Cowardin (1965) (Cormnon names added by
A. Elwell) S

COMPARISON OF FREQUENCY AND AERIAL COVER
OF PLANTS ON VEGETATIVE TPA'NSECT LINE,
RED LAKE INDIAN RESERVATION, MINNESOTA

Frequency
per 2.25
Meter sq. Iean Pevccit 3

Speche; 1964 1965 1964 1065

CaZanost i;" paoa (northcrn reedgrass' 98 98 67 52Fon;tinalis sp. (,I(,uat Jc [.Co!;s)

(rel.denti.flod n 1966 as Ph',,'nocZadus sp.) 88 98 51 59
Carcx aqutti. 'i (E.ed, ) 79 100 20 27 3
l.;vulz1.cborg.'I.ac:.,svz (marsh rauhly) 56 35 4 1 --Aster iuc'*fOi-.-";c (.:st..r) 88 85 3 3
DEtua. pitrila (sw,-:r.:p birch) 12 15 3 3
Phraomitcu co':vi:i. (ec',-., reed) 10 4 1 1

ai iid ;a (F: t r; ,.) 37 37 1 +lris tri'e.c7- .wild iri ) 8 8 1 +
F1co.-r.i aI.'va (spiikcru.:h) 12 0 1 0 •
Car' . ,: 'c: ;,c'. (nodfc',) 2 4 1 + -
S,'"vuc r ': ,: (h,. d.tc.. bu] rush) 2 2 1 +
F !) ry ( r .'iheac (unid d-,if.i,,j grass) 2 0 1 0
r'o.f'," (i': I. (fri d 1' -1.-7.) 2 0 '1 0

Salix cm!. .'a (L ..-y ,:;1.1,.:) 6 6 1 +

):';:, . . '~;(v.,t r 1: c, cwL,.d) 23 29 1 1
I! ',w,, :,.c ".'-j' '.t. ( t,'",..,) 12 J3 1 1a'. c ...'.,t (he r-. .v,,,l willow) 13 8 + 1

A-16
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TECHNICAL APPENDIX

Fre~quency

metersq. Mean Pecrcent

quadrant Aerial Ccovor

pcc i n 1964 1965 1964 1965

Solidagvo cana-.donsi (Canadian goldenrod) 10 8 + +
Rtonc.x orbiculatuc (great vipter dock) 8 15 + +
Veronica sco.tc1~ata (marLsh speedviell) 8 21. + 1
C1irsi.un muiijci (swamap thIiStlo) 6 6 + I
Pedirua'ici a~cca~ (1otiscticrt) 6 13 + +

* )Jen~imn tantui'm.2e (sneezecweced) 6 0 + 0
*Solidago gramnifoiia (narrow-leavcd goldenrod) 6 6 + +
*Gcntiava procei'a (small fr-inged Scntian) 6 2 + +

Lycopur a or2,ciins (water horehound) 4 6 + +
Melntha arvnis (wild mint) 4 4 + +

4Asclcpias ii oari:a,4 (si mIpilk-.:cd) 4 0 + 0
Aprostis ceabmc (ticklegrass) 4 10 + +

~~pt~iz: .1cul.atu'.r (Joc-pyu weed) 2 4 - + +
*ScutaZica'ia cpilobiifolic? (marsh s'k-Ullcap) 2 13 + +

Siwnum cv (v.ater parsnip) 2 0 + 0
* Rz~~bzan acaulis (ev.-.rf raspberry)2 4 +

Gerav'diz tcwi i folia (slendcr gerardia) 2 0 + 0
TrigloL~zzmn variim~z (arrow~grass) 2 13 + +
11carnmssia poliu.stvis (bog star) - 4 + +

aixintci--!o2 (sandbar willow) 2 4 + +
Cmnpan:da arrinob cra (natrsh bell~flower) 0 54 0 2
Calmoagros~tic crrad.csis (Cinadinn reedgrass) 0 a 0 +
Dryopteris thcaiyptci'is 0 4 0 +

Cicv.cz Luiicra (Ini.1b-beiring watcr hemilock) 0 6 0 +
Lr-j"achi'a tvj2'rif lora (looscestrifu) 0 310 1

Poa piwr&(bluc, grass) 0 4 0 +
C'arex lir:c;a (sedge) 0 2 0 +
Cai'cx (sc'dge) 0 2 0 1
Potcrtillg p-zherri s (cinqucfH'i) 0 2 0 +

Pouls ~iifc~ ~L.ipoplar) 0 2 0 +
Salixc 1-iqi~a wr~;~ illow) 0 4 0 +

Pot~l~L?~ , -~s~v~rahc-lafd ondvecd) 0 2 0 +--

Cover ~ frequency percent~ige v'alues -,re Likeun to the nearest ivholc numhcr.
A plus sign ()for cover indiec'tCS A pereLige Value leSS 01ha1 0.5.

EXHIBIT 13 j
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Ve gctdtivc Studies on Ki-l-.o-Say Waterfowl
Devel.opmnt Area in 1,cd Lake Ind ian teserva Lion,
Miune~suta

Robert E. Stewart, Leo Mi. Kirschi and Lewis ..
Cowardin (1965) (Co.-uuon naines added by A. Llwell)

DOIMINA2NT PUANT SPECIES I'm AREA 10JACENIT TO POTHOLES
AT REM LAKE INDIAN' RESERVATION, MINNLSOTA

Pothole 1upilar

Speeics 1 2 3 4 7u

CaZoag% ostis inex-panaca (northern recidgrass) x x x x x
Carex aqvrtilis (sedge) x
ljfuhleml.rgia race-73sa (marsh muhily) x x x x x
Fontir.37is Sp. (aquatic Itoss)

(re1fIcntified in 19G6 asDi'cpanociadvo sp..) x x x
*Atrjuncifo)--is (aster) x x x x

Retula puw.iiia (swilp birch) x x
Phragmitcs Ci c(cc::7ion reed) x
nTyp~ha Zatifolia (cattail) xq
Cicuta buZb-'o-a (bulh-tmearing water hemlock)
Agrostis scabra (Licklcirass) x x
Veronica scutc.eiata (vrjrsh spewl)x x
Menyantlc3 trifoliata (buckbean) x x x
Cantiana proco ,a (small frin-ed gentian) x

Sarracenia pu'p:rca (p itcher plant)
Parnas.sia paucri (Or) star)
Salix d-&icolor (pussy willov-) x
Satix cordata (hoert-leavcd willow) x
Salix rigicia (rigid willow) x
Caroxc athor.,doo (sedgc) x
Potconor..7ton grauvii1: n f"a ('riaol e-lenf ed pondwccd) x
Vfr2icularia (blail, '--:vort) x x
Sal-jr vandido 'oaary willow) x
Solidago ~.j~ss(Canadian golde~nrod) x

A-18
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Methoids Used in I. itnol 0::ica I I n,.estina.ion

Ii an att ipt to gain first-hand fz:-ilj.arity wJth the aquatic sy:;tun. Of
o he two lakes and to collect samples during the few rcnaining days of the ice-

free field season, two sampling trips w:ere made to the area. The weathr l;,d 

becn influenced by a cold weather front during thc week prior to sa-mpli1; and

small chunks of ice vere observed floatiLg on Upper Red Lake. The first

field tip :as made to Lower Red Lake on October 20, 1972. On this date basic

limnological data and samplcs of phytoplankton and benthic invertebrates ':t-re

collected at three sampling stations: 1) at the west enJ of Lower Red ).Je

near the outlet structure at: a distance of about 400 yards out from shore,

2) in Redby at a distance of approximately 3000 feet off shore frcon tie ed

Lake Fisheries Association Bul2ding, and 3) at. the "cut-off road" on the ena.t

side of Lower Red Lake about one milL north of the mouth of the Black Dac!--I p
River. Vc had also intended to take one additional set of samples at.

Poncuznah, but the presence of a southcast vind which produced surfa:ce vavcas

of 1.5 feet in amplitude made boat launch ing and sampling un:afe.

A second field trip was ihade to Upper Red Lake on October 21, 1972. On

this date an identical set of samples was collected at two sampling sitc.

The first location was at a site about 2000 feet directly Ili front of Iloger's

Shotley Brook Resort. The second was slightly south of V.askish at a site

about 3000 feet directly off the fire toxer and south of the mouth of the

Tamarack River. In the Lowor Red Lake the sampling tutations were sehcctd P

to coincide with lc .ons for vhich bar.e line data exinted which had heen

sampled by 1"' (1960). T1ie location of 1he sa:',.linZ stZCtiens on Uppcr

Rpd I .ikc was determined by ease of acce:,. and the desire to collect icar

J111portar, spawning areas. Thus, no sa:rj, lCs were cc] lcet a oeg the m;:r th

shor(. of Upper Red. Lakc, bemit,':.e of the distancen that -o-,ld hjV( hnd to 1(

tra,.c l to reach thez rcamote ocatjion!:.

On both tlIat vs an identjeIal. set of lirn,!o;lcn l s;a-.1 .l5 . w,-, collected

whi ch inclvd', dete'l nal ,1jonas of aiI and water tp.tratine, ie ,ht Ipe'(1 nte a - ': ,

EXHIBIT 13 A-19
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plankton -.ruples, and samples of benthic invertebrates. Me.turements of air

and water temperatures were made with a Yellow Springs Instrument Company S "

thermometer Model 43 TE, tcmperaturc range from 20 to 40C. Light penetration

was measured with an cight-inch black and whiLe Secchi Disk. Two 1200 ml

samples of lake water were collected with a Kcumiercr water bottle. Part of

each saiaple was subjected to a dissolved oxygen determination which was made S
with a flach Mtodel OX2-P Dissolved Oxygen Test Kit. The remainder of each

water sample was divided into two parts, one of which was placed in a one-

liter plastic container and preserved with nercuric.chloride. The othar,one-

liter sample was preserved with chloroform and saved for further chemical

analysis. The re.,ults of these analyses by Lundberg will be included in '

another section of this report.

Duplicate horizontal tow surface samples of phytoplankton were collected

"with a Wisconsin Plankton Net with No. 20 silk bolting cloth. The plankton

samples were then placed in baby food jars and preserved in 10-percent formalin. "

-In the laboratory the samples were identified by use of taxonomic keys in-

cluding Prescott (1962) and Smith (1950).

Two samples of benthic Invertebrates were taken with a Petersen dredge

Ait each station. These were processed in the field and placed in whirl-pa"

bags. The bottom samples were preserved in 10-percent formalin. In the

laboratory the' samples were. sorted qualltatIvely and identified by use of

invertebrate taxonomnic keys including Eddy and Hodson "1961) and Pennal- (3.953).

The data on commercial- fisheries catch statistics which are used in

this report are taken frc:,. the literature, particularly frcii the reports of

Smith as.l h', co-uorkers.

A-20 EXHIBIT 13
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Water quality of Lower Red Lake: 1932 to 1.912

May Oct.
*1932 1962 1972

Specific conductances in I~mhos F
per cm at 25CC Not taken 283.0 256

Total hardness 139.0 146.0 -50
(CaCO 3 ) (ci->y.)

Ca"I -  31.0 34.0 39.0I-I

*-Mg 15.0 15.0 13

Na 23.0 .3.2 Not t akul.
K 9.0 2.0 2.8

CO3  14.0 0.6 Not tan

151.0 171.0 121.0

SO4  3.0 12.0 Not ta Lc,

C1 1.8 0.2 Not til,,

p'1  Not tken 7.6 8.1 t

Suspecndcd natter 3.2.0 Not: taken 16.0

Volatilc organic .att:er 72.0 Not taken 90.0

Total di.;o1d ,;ollds 200.0 .80.0 360.0"

NO" 24.0 2.8

(.' ) (0. 03-N) (0.05.::)

11 V0 1.4 Not tahen
3 1

]e Not ta en 0.02 Iot t;3-11f

;O 3.0 5.2 Not t'. k i

4 I I NI IcL.,l ,I

(A l I I .|: t ni (1d'1.) (it i i'
192) 1963) .I97,)

II
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Percent of Average Annual Catch
of Commnercial Fish from the Red
Lakes, Minnesota, 1959-1970

Per 100 lbs Caught

.1959 1970

Walleye, Stizostedion vitreum vitreum 63 lb 56 lb

Yellow perch, Perca flavescens 20 lb 24 lb P

Whitefish, Coregonus clupeaformis 9 lb

Northern pike, Esox lucius 17 lb 3 lb

Coldeye, Amphiodon alosoides 3 lb

Others (Sheepshead, Aplodinotus grunniens
Black bullhead, Ictalurus melas) 5 lb

Sources: Grosslein and Smith (1959) and Peterka and Smith (1970).
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Animals Presently Known To Be on the
Red Lake Indian Reservation* -

Resident Seasonal Removed
1971 1971 1971

Bear 100 10 15

Elk -- 10 3

Deer 6,000 -- --

Moose 60 --

Ducks (unnamed) 5,000 350,000 5,000

Geese (unnamed) 3 5,000 200p

Pheasant -- 15 --

Grouse 600 -- 100

Partridge 10,000 -- 3,000

Dove 650 -- -

Beaver 550 -- 175

Muskrat 20,000 -- 4,000

Mink 300 -- 50

Otter 80 -- 6

Raccoon 1,000 3 35

Weasel 600 -- 50

Skunk 1,000 -- 35

Fox 400 -- 75

V-1-, - wolf 30 -- 6

Coyote 100 -- 20

*Jorgcnson, 1971.
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Effect of Wild Rice Paddies on Upper Red Lake Water Quality .

Creek Before'Paddies Creek Leaving Paddies I

Turbidity (T.F.U.) 0.9 0.76

Total solids 251.0 280.0

Suspended solids 21.0 14.0

Organic solids 138.0 154.0

Nitrate nitrogen N 0.1 13.0

Amonia nitrogen N 1.31 1.50 5

Total Kjeldahl nitrogen N 1.71 2.49 .

Soluble phosphorus P 0.023 0.070

Total phosphorus P 0.038 0.098
p

Alkalinity 166.0 181.0

Hardness (Ca-Mg) 177.0 199.0

Calcium ion 47.8 53.0 6

Magnesium ion 13.9 16.3

Potassium ion 0.28 0.58

Dissolved oxygen 8.8 9.8 S

pH (pH units) 7.9 7.5

Temperature (°C) 19.8 20.7,

w
Average concentration for 1971 growing season as ppm.
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Limnological Data fromn Upper and Lower
Red Lake (Collected on Octer 20 and 21,
1972)

Lower Red Lake Upper Red Lake
October 20, 1972 October 21, 1972p

Red Lake Cutoff Shotley

River RedbY Road' Brook 'Waskish

Air temaperature 5.0 5.0 5.0 4.0 7.0
(-C)

Wae epeaue 4.0 3.5 4.0 2.0 2.0

Sufce40 .C402.).

Surac 4.0 3.5 4.0 2.0 .2.0

1 m 4.0 3.5 402.0 .2.0

3 m 2.0

Mean Seccli disk 0.77 0.75 0.7 0.6 0.55

Dis,,olvedl o-xygon ppilli

Surf ace 114.0 13.0 12.0 34.0 l11.0

BOL om 13.0 11.0 32.0 .5.0 sample lost

A-32 EXHI1BIT 25
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Oct. 22, 1947

PROCEDINGS OF TUC O1ZRAL C0MICIL OF TI -RED LAMO BAND
OF C11IPP7A l;DXANS

Resoluticn 110. 1 Serial No. 366

V3XERF.AS, the General council of the Red Lahe Band of Chippewa
Indians, Red Lake Indian Reservation, Red Lake, Ml.innnsota, has been
approached by the United States Enaineers office of the Dpartzr.ent
of the Army, whose address is 12-17 U. S. Post Office and Curntom Dieuce,
St. Paul 1, Minnesota, to agree or object to the proposed flood con-
trol and drainage irprovements authorized for the construction, opera-
tion and maintenance under section 10 of the Flood Control Act ap-
proved December 22, 19144; and r

WHREAS, Colonel 11. K. Wilson, Jr., District Enginee-, Corps of
Engineers, of St. Paul, lHinncota, held a corferance on October 22d,
19)7, with the general council of the Red Lahe Rand of Chippcwa
Indians,

NWF TI4REFORM, BE, AND IT IS MEMIBY P2ESOL\TD that the reneral r -
council of the Red Lake Band of Chippe'u Indians dc:s not offer any
objection to the proposed flood control vorks that m::ay be mado Wthin
the Red Lake Indian Reservation and do.ns hereby per!it the ]coartnr.nt
of the Ary to carry out the necessary work on tribal lands and de-
posit spoil thereon, doas hereby further permit the Red ILho Drainac.
and Conservancy District to raintain the vorks on tribal lp.nds within
said reservation under supervision of the D>epartment of the Army and r
hereby authorizes the Commissioner cf Indian Affairs to issue the nec-
easary permits to carry this resolution into effect, PROVIDED;

1. No costs of construction shall be charged to the Red
Lake Band of Chippewa Indians.

2. No costs of repair or maintenance shall be charged to
the Red Lake Band of Chippewa.Indians.

. Control of the lake levels to be vested in the Delart-
ment of the Arrr.

4 4. The tribe shall not be liable for any damages that ay
be caused by such Improvements.

5. The tribe renerven the richt to present a claim aainst
the. United St,-.tes for any dnE.aEes that may result from
the construction, rainterance or operation of this
project.

6. R.!embern of the Red Wake Band of Ch.proa Indians' z'hall
be employed Gn any work within the Red Lake Indlan Res-
ervation wherever possible.

r EXHIBIT 31 A-39
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|:! r-

We, the undersigned, do hereby ccrt~fy this to be an exacL copy

of renolution n,,mber I n council proceedings dated October 22, 1947.

Witnesses to mark:

/a/Peter Groaves Bazil Inwrence (hin mark)
Bazil lwraence

/a/Rose Graves Chairman "

Is/peter Graves
Peter Graves

Red Lake, Minnzsota
October 21, 1947

SEAL
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CGBE I% .A 1 COU!ICIL O07~i
RED Lt-. h " P- .?[ :.' CLIII;1';WA INI ND:S

led Iake Indican llcc! rvaton
Red Lake, ,iiesota

October 23, 1948

PROCEEDI1:GS OF Tl1F GP.AL COTJCTL OF TI.17 1 D LAREM BATED ' -

OF CHIP.IIA I"Dild:10

Resolution 1n. 5 Serial No. h 25

W)lEREAS, in resolution nun.ber 1, serial nurnber 366, dated Octo-
ber 22, 1947, the cou.cil ariiroved the iz:p.'ovcr.ent of the RCd Lake
and Clearater River chaneis foi" flood control purpo.es, md r

WI'.AS, the question now arises as to %thethcr the adjacent lands
should be subject to drainage or be left as 'ruch as possible as they
are at the Iresent for the conservation of vaters for propaghtion of
wildlife on the reservation;

1101, THREFOI , BE, A:-D IT !S I=~ 7,Y FESOLVE) that the nrea d, -
cent to the ]c ae iud Clcar%'!,vtr flivor chr.::,Is on the vcser-,'tion
be kept in its present flooded state as rccc.,;nded by the Fish L'.nd
Wildlife Dircctor, 14imeapo].s, Minnesota.

IT IS FURTIUR RESOLVED that the establiched water level of 1174.0
from M.'ny I to June 15, ennually, be naintained, and the recou:r.Trndatons
of the Fish and 1Wildlifc Director as to furthar btudy for the develop-
ment of marshes, stremars, and ponds for fur production and waterfowl
are to be followed.;

IT IS FURTMIER RESOLVED that the superintendent of the Red Luke
Indian Agency is requested to look after the interests of the Red Lake
Band of Chippeva Ind-ias in the riced control project and to advise
the Red Lake Indian Coin-l that the requirecents are properly follwed
vithin the Red Lake " Reservation. - -

Unaniw' .. :;4 approved.

cle, the under: i,-ned, do hereby certify this to be an ex×act copy
of resolution nu.ber 5 in council proceedingn dated October 28, 1948.

Ilitnesscs to mark:

/s/Peter Grevces Pail L-vrencc (his nark)i
F'eter Oravcs lazil Lxence

/rc/1io,;c G' * xes lo/Pcter Gravt's
reter Crz-.v'os

Red Lake, Minnesota Secretary
1ov. 1, 19418
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The third resolution - adopted 17 April 1949 
F

"*~1~4~IREAS, in RBeso.ution number 1, Serial number 366,
dated October 22, 1947, the Council approved the ii:prove-
ment of the Red Lake and Clearwater Rivor channels for
flood control purposes, and

'MIUREA'3, the question now arises as to wh':ther the ad-
Jacent lands should be subject to drainsge or be left as -
much as possible as they are at the present for the con-
servation of waters for propaaztion of wild life on the

I Reservation;

* "naIf TM.REFORE, BE, A-D IT "IS IERMY r=$OLIMD that th-
rrea adjacent to the Red Lake River channel on the resn-
ervation be kept in its prerent flooded ,t.te as recom-
mended by the Fish and Wilelife Director, Minneapolis,
Minnocota, with the follouwng exceptions.

"(a) The channel of Red ILke River shall be Lm-
proved for a distance of about 3-1/2 miles downstrevni
from the dam at Lower Red Lake to periait Greater dis-
charge from the lakes when they are above the normal
level of 11711.0.

"(b) the channal of Red Lakc River shall be ir-
proved from the western boundary of the Reservation to a
point about 4-1/2 riiles east to facilitate drainage from
the existing lateral ditch.

"(c) a control shpll be constructed in the channel
of Red Lake River upstream fron snid lateral ditch, to

* assist in flcoding the area upstream;

"IT Lq I'JdT=, RESOLVED that the water levels on the Red
* WL-..s be held as closely as practicable to the established

*leel of 1174.0 from MaMy 1, to June 15, annually; U

"IT IS FURTHER RESOLVED that any danaes that may be
caused by excavations within th . Red Ike Indian Rener-
Sation must Le properly esti-:ated and the ciaouut of dam-

age must be paid to the Red Lahe Band of Chippewa
* IndiaLns;*"+-"

A-42
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United States Dcpartment of the Interior
• 12,NATIONAT. PARK St.RVICE

MIDWEST P(GION

IN kl,'LV miFit TO: 1709 JACKSON STREET
OMA4A, 14ECRASKA 68102

L7619 MW': CE L I,* 1371

Mr. Max W. Noah
Colone], Corps of Engineers
District Lngineer
1210 U.S. Post Office
St. Paul, l innesota 55101

Dear Colonel Noah:

We are pleased to respond to your letter of October 11
to Acting Regional Director Ryan requesting our comments
concerning thoe existence of any historical, archeoloqical
and palcontclogical resources which might be affected
by your planned operation and maintenance activities at
the red Lake and Cleurwater Rivers Project, Minnesota.

We have reviewed the project information enclosed with
your letter and determined that the proposed action will
have no effect upon any existing or studied unit of the
National Park System. Also, it will not affect any'
registered national landmark (natural or historic) or
any site considered potentially eligible for national
landmark (natural or historic) status.

Although records available to us do not indicate that
any cultural resources are present in the area you have
desciibed, we cannot make the type of field xtconnaiss;_! ce
needed to provide the assurance you seek that the actions
proposed would have no impact on cultural resources.
Appropriate agency procedures in this regard are described
in the Code of Fcdcra]l Regulations, Part 800.4, Procedures
for the Protection of Historic and Cultural Properties.

We recorr. rnd that you consult with the State Historic
PreservE.tion Officer for Ninnesota 0:r. Russcll W. Fridlcy,
Director, 'n:icsdla Historical Society, 690 Cedar Street,
St. rau] , i;innesota 55101) and with the State Archeologist
(Dr. Ejdcn Jolnson, Deatmnent of Anthropoloqy, University
of Minnesota, 'inneapolis, Minnesota 55455). They are

76 Letl Clean Up Amrrico For Our 200th Cirthday
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in the best position to give you recommendations re-r
garding cultural resources within the project area.
Rcsponsen received frc~n them and anry resulting action
taken by you should be described in the draft environ-
mental impact statement for the projcct.

Sincerely yours,

Merrill D. Beal
Acting Regional Director

P
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